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The Dutch Creek Timber, so-called because the heaviest 
portion of it lies around the upper waters of this creek, comprises approxi- 
mately 1/4 of the area and 1/3 of the volume of mature timber in the Crowsnest 
Forest Reserve. Its original area more than halved by fire, it still re- 
presents one of the largest blocks of timber in southwestern Alberta. 


Inaccessibility of the area and its apparent freedom 
from indidental fire hazard seem to have been the main reasons for its pre- 
servation as a block. A&A small cutting in the extreme southeasterly tip of 
the area is the only recorded operation, 


The area was cruised by the Dominion Forest Service 
during 1921-22 and their estimate on 7/8 of the area was approximately 800 
million board feet, 


The same area was re-cruised this summer by a Provincial 
team consisting of Messrs, Hughes, Bradwell, Walton, Plante, Cawley and Bloom- 
berg, the latter being in charge of the party. A detailed eheck was made, 
greatly assisted by aerial photographic coverage, 


For convenience the area was divided into five blocks, 
corresponding to the minor watersheds of the area. Their respective areas 
are given below (See Map) 


Vicary Block 4,633 acres 

South Racehorse Block 1h OBA 

North Racehorse " Sy eR bey ot 

East Dutch a i Pepyeigleg Ay 

West Dutch " 11,745 n 

Total Area 54,186 " or 84.7 sa. 


miles 


Approximately 49,000 acres or 93% of this is timbered 
the balance consisting of burn, barren areas etc. (See Appendix 1.) 


The long axis of the area runs north to south and it is 
approximately 14 ailes long and at its widest point 12 miles wide, although 
the average width of the area is about 6 miles, The area lies in Townships 
10 and 11 in Range five and the north half of Township 9 in the same range, 
The easterly margins of the area extend into the west half of Range 4. The 
full legal description of the area is given in Appendix 2, 


GEOGRAPHICAL LOCATION: (See Map) 


The Dutch Creek area lies in the west half of a 
rectangle formed by Hidden creek, the Oldman River, the Crowsnest River 
and the Rocky Mountains divide on the north, east, south and west ‘boundaries 
respectively, although it lies some ten miles north of the Crowsnest River, 
Major communication routes exist to the south and east of the area, The 
southern limit lies 13 miles north of No. 3 Highway and is connected thereto 
by the 4£llison Creek Road at a point 4 miles west of Coleman. Shipping points 
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are at Coleman and Blairmore on the C.P.R. trénscontinental line, 


The present construction of the Forestry Trunk Roed north 
from Coleman facilitates access to the east limit of the area, Feeder roads 
built west would open up & large area. The nearest shipping point southeast 
of the area is at Lundbreck, also on the Nos 3 Highway and some 40 miles 
southeast. ££ second class road from this point to the Gap Ranger Station is 
in existence but with the early completion of the Trunk Road, use of the 
former would not be heavy. 


There are no driveable streams in the area and driving the 
Oldman River to Lethbridge would be a doubtful proposition on account of 
numerous shallows and gravel bars, Logical markets and distribution points 
for the products exist at Coleman, Blairmore, Calgary, Lethbridge and Macleod, 


It is clear that the larger part of the area is not at 
present accessible by road and that the construction of 4 considerable mileage 
of haul road is inevitable. This is discussed under the heading of "Exploita- 
tion Facilities", 


4 table showing distances to the principal towns and 
cities in the area is shown below: 


Coleman 60 miles via Lundbreck 


Coleman 14 u " Trunk Roed 
Pincher Creek 54 miles 

Macleod so =o" 

Lethbridge 110 " 

Calgary 1oh en 


TOPOGRAPHY: 


Five minor watersheds are represented in the Dutch Creek 
frea, those of Kast and .est Dutch Creek, North and South Recehorse Creeks and 
Vicary Creek, & very small portion of Hidden Creek is included on the north 
boundary, These in turn are subsidiary to the major watershed of the Oldman 
River which stretches westerly to the Divide. Subject to the major accidence 
sloping easterly from the Divide this formation determines the main’ *opogrcpiical 
lines of the area. Major creeks flow easterly with a few notable exceptions. 
Thus the Upper reaches of Dutch Creek flow almost due south and Upper Race- 
horse flows in a north-easterly direction. Between these creeks the heights of 
land which define the minor watersheds are fairly sharp and with the exception 
of the Upper Dutch Creek Basin rise to 6,000! in elevation, 
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Upper Dutch Creek Basin showing Mount Erris in background 








Rock Slide in North Fork Pass. 
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In the latter case the steep slopes of the West Dutch and North Racehorse 
watersheds flatten out to form a shallow divide. This gently sloping 
land results from glaciation and supports the heaviest stands of timber. 


Creek valleys are generally narrow, not exceeding 
50 yards in many places, and the slopes rise steeply to the heights of 
land, attaining 7,500' between Vicary and Racehorse Creeks. Toward the 
confluence of north and south Racehorse Creeks, the terrain levels off 
into a wide valley. 


All creeks in the area are swift-flowing and clear, 
The fall is rapid and winding courses accompanied by scour and bankslide 
are characteristic. Marked canyon formation has teken place in the sand- 
stone formation of a tributery to South Racehorse and waterfalls with 4 
drop of 15! are present, 


The highest peaks occur in and close to the Divide, 
e.g. Gould Dome 9490!'; lit. Erris 9290', Mountain blocks in the area 
itself do not exceed 7500' e.g. Fly Hill and Racehorse Overlook. Rock 
outcrops are plentiful on higher slopes and there are many indications 
of snow and rock slides. Large slides are in evidence close to the 
divide where in some cases several acres of forest have been swept away 
or covered, 


The terrain then is rugged and highly erodible, there 
are few level areas other than narrow creek bottoms, and ridges rather 
than plateaux mark heights of land. This no doubt adds to the scenic 
quality of the area but it also marks it as a danger point for widespread 
erosion end any logging plan will be controlled to a large extent by this 
factor, 
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Most of the underlying geological formation is lower 
eretaceous with pahaeozoic intrusions in the south. That is, the formation 
is geologically mature. Subsequent overlying formetions such es the coal- 
bearing Blairmore which predominates in the area are typified by coal outcrops, 
sandstone shales (noticeable along river banks) and large conglomerate boulders 
which have severed from the main mass and rolled down into stream beds. 
Minerals, including coal, some galena and felspar ere probably abundant. 


A large part of the area shows evidence of glaciation 
which was observed up to 7000!, 


The soil formation throughout the area, is relatively 
immature. Horizontal development is primitive, rudimentary stages being 
found only in grassy meadows. Here soil pits showed a 2" horizon of well- 
decomposed humus above a 5" layer of fine clay loam. The underlying soil 
consisted of a grey clay showing incipient pan formation at 5", Strean 
bed boulders were found in the clay, This formation containing fine silt 
particles is alluvial in origin. 


A pit dug beneath a pine stand with an incoming spruce 
understory showed 2" of well decomposed humus followed by 1" of friable 
loam and a well-packed sandy loam subsoil. Contrasting with this was the 
soil formation found under a dense mature spruce stand, Here a thick carpet 
of polytridrium moss covered a 3-4" layer of matte@ undecomposed humus. 
Below this a clay loam showed no horizontal development. This humus layer 
was rich in fungal strands and a4 rough analysis in a pail of water showed 
the following content: 


Moss 50% 
Rotted wood, leaf litter, twigs, etc. 38% 
Cone scales, seeds etc, 15% 


Sandy particles 5% 
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The dovelopmcnt.of waver slone soils was primitive. 
Shallow lithosols consisting onlr of a grov clay intorsversed with rock frag- 
ments wore covered by “" of raw humus. 


Overall the humus layor in nost sitos 
soruco showed insufficiont decomoosition attributable to a ] 
light. The deterrent effect on tho successful germination o 
was very great end it will be nocesserr to hasten decomposit 
measures. 


a 
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There is no alicnation of erca in resvect of surface 
rights in the Dutch Croek Aroa avart from a small vortion of Section 3, Township 
11, Rango 4. There are coal leases in tho namos of the MacGillvra; Creck Coal 
Commany and H, J. and H. A. Howard, These ce mostly in the Vicary end South 
Racehorse arse. A list of lessess and logel descrivtions is givon in Appendix 
eit, 

here ars two traplines on Dutch and South Racchorse 
Creeks belonging to Mossrs. Millor and Cacsar resnoctively. 


There are no records of othor uscs or claims elthough 

there ere evidences of former survers in the nature of blazed and cut lincs 

throughout the bush. There is no ovidence on record of log in the Dutch 
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Aoart from possible development of coal cleins during 
the Selec weriod therc can be no confliction of »rivate intercsts. 


SVEVILCULTURAL  CONDTILONS 


Recognition of many stand tyoes in the arce necessitated 
a fairly comolox classification systom based on composition, everage height and 
average diameter. Hxamination of individuel stands was nede with reference 
to this classification, © descripytion of which »vrovorly belongs under the 
heading of "Estimate" but which it will be necessery to exolain before a com- 
plete descrivtion of silvicultural conditions can bo nade, 


COMPOSITION: 


The first criterion in stand classification wes the con- 
position of cover tyne. Four classes were distinguished: 


—- 76 -~ 100% Spruce-fir by volume, balance vine 
fo Si ’ 


S) 

R«+ 51+ 75% " " t" " 1" i 
Q- 26—- 50% 1! " " " " " 
P- Ll 25% " " " " tt " 


The allocation of a type to its composition class was made 
by comparing volume percentage of each sdocios present in the type. 
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P- and S= types may be said to be "temporarily stable" as each 
orcurs at opposite extremes of the naturel succession cycle. An area burned 
over will almost certainly produce a solid stand of young pine (P-type) as 
its first tree crop if and when such a crop appears, This pioneer type 
gradually prepares soil and environmental conditions suitable for the emergence 
of spruce which is seeded to the area by trees in stands left intact. The 
successful establishment of a spruce understory gradually gaining dominance 
will in turn produce Q- and R= types which are mixture types and relatively 
unstable since the shorter life of the residual pine will eventually evolve 
to the climatic type - pure spruce with fir admixture or the S- type. 
Exceptions to this sequence were rare in the Dutch Creek Area, a few mature 
pine stands (P-IV) types being found in the South Racehorse Block where some 
agency had precluded successful seeding of spruce. 


& table showing the average composition of Cover types for all 
height and density classes is shown beiows 





Type Percent Composition 
SW Pl Fb 
Ss 88 9 3 
R 57 36 H 
Q 28 67 5 
P 8 6 86 
HEL GH Ts 


iwerage dominant height was determined in each stand and used as 
the second variable in differentiating types. The total volume of S,-types 
as related to height class is shown below: 


S-III S-IV zn S-V 
8075 FBM per ac, 13630 FBM. per ac. 15160 FBM per ac, 


The types are of the same density class for fair comparison. 


Five height classes were distinguished but only the last three 
were found in the Dutch Creek Area, 


I li = 20! 
ET ered ts = 403 
III 41° ~- 60! 
Iv 61! = 80! 


V 81! = and up 


The fifth height class typifies a better-than-average site and 
is generally found where the spruce content of the stand is significant as in 
S- and R- types. Height was contingent on elevation overall though steep 
slopes did not prevent good height growth. Height class four was considered 
average for lower and good for upper slopes. Most classificetions fell in 
this group and nearly all mixture types. In the latter case pine seldom 
exceeded 70! and exercised a constraint, The third height class was found 
to be a less mature condition of four, the younger stems not exceeding an 
average height of 60', 


Average heights for each cover type are given below: 
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Cover 

Type Height Class 
V IV Ue a 

S 86! gpk 58! 

R sick 72! 481 

Q - 66! 48' 

P ~ 63! Slt 


It was found that height grown was proportional to the 
spruce composition of the stand. Thus S - V types contained 95% spruce by 
volume and 5% of other species. S - IV types contained 85% and 15% re- 
spectively while S - III contained 80% and 20% respectively. 


DENSITY: 


Density was also recognized as a volume producing factor 
its effect is apparent from the following figures: 


type S-V-D S-V-C S-V-B 
FEM per ac. 35410 26845 15160 


4 Four density classes were distinguished; 


1% ~- 25% stocked 
26% - 50% H 
51% - 75% A 
16% - 100% s 


9aW & 


The spacing figure, or relation of average dianeter to 

average distance between trees, expressed as _D_ was the basis for calculating 
d 

Density. The average spacing figure for forest-grown spruce has been found 
to centre around 14 (Matthews - Management of American Forests). This figure 
was accepted as a standard and four 25% classes were derived from it. 
Calculation of density was made in individual stands from average diameter and 
number of stems per acre over 10" D.B,H. This may really be expressed as 
"merchantable density" since it is necessary to segregate size classes when 
using this method, which is also the basis of the Stand Density Index, 
(See Appendix VIII). 


As mentioned above all density classes were not found in 
each cover = height class. Thus no & - density was found in any but young 
pine stands nor were D = classes found in other than S - V types. The effect 
of site on density is evident. 


Composition of the whole area by major type classes is 
given below: 


Type Area Percentage Remarks 

s-iIv 17570 acres 36 Average spruce Stands 
R - IV igor * 16 Mixture Stands 

S-V 1 16 Good site spruce 

Q- IV Syor.. 8 8 Mature pine with 


spruce admixture. 
P - III 3646 »% 8 Innature pine 
Others foe 3% 16 5 other types 

averaging 3% 





Typical S - V type. Note heavy snowberry growth. 
—~ 
¥ Ti ae 
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Apart from the ability of better sites to produce 
larger diameters in a shorter period, age bore no direct relationship 
to diameter growth in the mature spruce stand. Thus such diversified 
figures are found in the same site and location. 


DBH Age 

Liao 162 years 
63 160° =" 
8.7 9 " 
9.5 anne | 


All measurements ‘are on Spruce. 


In actval fact the relationship is reduced to the 
ability of a site to produce a certain number of the same diameters in a 
given period. Only a limited number of the largest diameters will be 
produced, the remainder consisting of smaller trees of the same age which 
will require a further growing period to achieve the larger diameters, 
Some of these will not increase appreciably before they die. 


If the genesis of all the spruce stands in the Dutch 
Creek Area was attributable to events described in the foregoing section, 
a@ completely even-aged condition might be expected within individual stands, 


Not only is this broadly true, but a similar age condi- 
tion was found over the whole area. Measurements over the whole area 
indicated the following distribution: 


Age Clacs Percentage of trees measured 
QO = 50 years Nil 

50 - 100 years Nil 

OD mt Lae 8 1% 

150 = 200 " 12% 

200 = 250 " 57% 

250 - 300 " 25% 

BOG =< 350. Nil 


350 years plus 500 5% 
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Since 60% of the trees lie in the 200 - 250 year age class 
it can be argued that not only were individual stands regenerated by fire, but 
that the whole area was subjected to fire durine that 50 year period. Sub- 
sequent seedings by the established stand will account for the 13% of the trees 
from 100 - 150 years old and it is reasonable to assume that 5% of the trees 
whose ages range from 350 - 500 years managed to escape the fire. Thus an age 
range of 100 - 250 years is found in one stand with 60% of the trees 200 - 250 
years old. The significant point is that there are hardly any trees in S - 
types below 100 years old. The smaller stems which might be expected to form 
this class are all totally suppressed mature individuals whose yearly increment 
is negligible. Periodic diameter increment for these trees is given below: 


DBH Age Periodic Diameter Increment (in inches) 
0-20 yrs. 20-0 yrs. 10-60 60-80 BO-1LO0 100-120 
ee 100 Ay & 5 a) .6 BS ~ 
4.6 105 anu 8 6 ay 8 - 
5.8 120 0 in? T 6 8 oy 
6.3 150 siege 1.0 er 6 0 ‘ 


This then is a condition falling partway between an even-aged 
and an irregular forest. It is even-aged to the extent that more than half the 
forest was regenerated in a definite period and irregular in that the balance 
was supplied by reseeding within the established stand until some agency pre- 
cluded regeneration. Assessing it as both a normal even-cged end all eged forest 
gives the following mean annual Increments: 


Type Volume per Acre Age Average MAl 
As an As an “s 
even-azed all-aged 
forest forest 
S-V-D 35410 FBM 260 136 FBM 272 FBM 
S-IV-C 22035. 5" 200 COT A: ecu 
S-1V¥V-B8B ns030) 2),0 Girne pho 


x Using Von Mantel's formula. 


Assuming a mean figure to be correct the average annual 
increment for each type would be: 


S-V-D 20h, FBM per acre 
S-IV-C 165 FBM per acre 
S/= Iv = 8 85 FBM per acre 


Again assuming that S - III - B type to be an immature 
condition of the S - IV - B, the difference of their volumes divided by the 
difference of their ages will theoretically give the increment during that period. 


Type Volume Age 
S-IV-B 13630 ato 
S - III - B 8075 180 
Difference 5555 60 


Annual increment equals 92 ‘*FBM per acre 
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This is fairly close to the figure obtained by formula and it 
may be reasonably assumed that increments for the remaining types are equally 
correct. These represent 0.5%; 0.8%; 1.0% approximately. In round figures the 
volume of the whole area would increase four million board feet a year. Owing 
to the irregular condition caused by extreme suppression in the spruce stands, 
Stand Increment was difficult to assess in the absence of previous records on 
Yield Tables. It became clear however, that low increment did not necessarily 
mean over-maturity, but rather it showed a condition in the stand which could be 
alleviated by correct sylvicultural treatment sufficient to justify the continued 
life of the stand. 


Further increment investigation was made in the stem analysis 
of a spruce tree 15.7" DBH and 20 years old. 


Increment is tabulated below: 


Age Periodic Annu2l & Mean Annual 
Increment Increment _ 
120-150 0.5 FBM | 0.025 FBM 
150-180 ae a0 obs 
180-210 2.0 cigs, 0,30 
2.5 Lad 0.8 


210-2),0 


This tree did not contain any merchantable timber until it 
was 120 years old, the DBH and height at that age being 8.1" and 52! respective- 
ly. The increasing increment after that age illustrates the extraordinary 
capacity of spruce to recover after a long period of suppression. Actually the 
increment is still rising and will probably continue to do so since the M.A.1 has 
not yet exceeded the P.A.1. 


The peculiar dormancy of spruce under suppression is re- 
sponsible for an apparent overmature appearance in mature stands and many 
symptoms associated with it. Once released however, the tenacity with which the 
trees hold: on to life seems to be converted into growth vigor and hence it is 
possible for a tree to double its growth in a third of a period. 


The significance of this is discussed under "Conclusions". 
Peak Nw eee Rh OG RO WT Hs 


No diameter tallied in any type exceeded 31" DBH and this 
latter figure was exceptional. Generally the upper limit was 2)" DBH. The 
average diameters of most mature types lay between 12-15" DBH. Pine seldom 
exceeded 18" DBH. Fir in rare cases goes to 19" DBH where the trees were grow- 
ing in association with large spruce stems. 


The distribution by diameter classes in all types showed a 
fairly consistent frequency. Volume per acre rose in proportion to diameter, 
reaching a peak which varied with the Composition Class. 


The table below gives the culmination of each curve opposed 
to its respective diameter class: 


Type DBH Class at Culmination 
S-vV 16" = 18" DBH 
S - Iv 13 =. 15 
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The trend of these curves therefore indicates that the 
volume-pruducing diameters of each type increase in size in proportion to: 


(1) The Spruce content of the stand, 
(2) The average height of the stand, 


eh This is in accordance with both the longer life of spruce 
and the ability of the latter stands to support a greater number of larger 
stems to the acre than is possible in stands with significant pine content. 


These comparisons are relative and are independent of 
the actual volume produced by each diametcr class which of course is propor- 
tional to all three volume-producing factors i.e. Cover type, height and 
density class. This is made clear from the following figures taken from the 
S - and R. - types: 


Culminating 
Type_ Diameter _______ Volume 
S+V-D 16" - 18" 9.0 li FBM per acre 
S-V-C 16 - 18 72 eta ey 
S-V-B 16 - 18 5 Oe eR 
R-1V-¢ 10" “ yo" 6.8 " n " 
R-IV~B LOM ale 4A Oe ve 


Distribution by number of stems indicated a large number 
of smaller stems in the 7 - 9 inch diameter class and a rapid fall with 
diameter increases, 


The shape of each Diameter-volume curve showing greatest 
volume in the culminating class again illustrates the capacity of a site to 
produce a certain diameter within a given period. The incidence of many 13" 
stems in the 200-250 age-class indicates that this may be standard for the 
Dutch Creek Area as a whole, 


DISEASE AND INSECTS: 

The insect population was low to normal over most of the 
Dutch Creek Area, This is attributable in part to the lack of susceptible 
young stands and in part to natural tree vigor. Assessment was based on ob- 
servation only, it being understood that a Dominion representative was to make 
a comprehensive survey of the area. The most prevalent insent was spruce bud 
aphis which was prevalent on spruce regeneration wherever it occurred, This 
pest also infested fir to a lesser extent and would become a menace in the 
event of larger areas of regeneration being established, 
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Fungal attack on mature spruce was very limited, none of the 
test trees bored showing signs of butt-rot. Red rot was very pronounced in 
stagnated pine stands, in some cases only an outer shell of wood being found on 
boring. Since the rapid decay of this species does not interfere with the 
sylvicultural plan no measures are recommended. 


Clkiwlinda 2 


The Cull Factor was based both on form and rot. As might be 
expected 1% varies in proportion to the vigor of the stand. S-V types seldom 
showed a cull factor greater than 5% and this was largely due to poor form. 
Average S-IV type cull factors range from 5-20% although 9% was the upper limit 
in most cases, If an overall figure for cull were to be estimated, 10% would be 
an all-inclusive figure. Cull factor is not taken into account in the estimate 
since it is preferable to state these separately th@én to guarantee a certain 
quantity of cull-free timber. 


oo Dr A LL? 


Windfall also showed relationship with the vigor of the stand 
but was dependent on density as well as height growth, V-D height-density 
classes contained the lightest windfall IV-B often the heaviest. Stands con- 
taining over 50% pine were very clean. Medium to heavy windfall existed over the 
whole area. 


teva wore GH AN CE: 
Except for dense immature stands containing a high volume in 


small diameter classes, the logging chance was directly proportional to volume 
production. By types this is shown below: 


Type Logging Chance 
5-V-D Excellent 
S-V-C Good - very good 
S-V-B Fair - good 
R & S-Iv-C ) Pai 
R & S-I¥-B ) ae 
By area this may be expressed 
Good - very good 15% of area 
Fair - good 50% 
Fair 20% 
Poor 5% 


Wig oA NEOUS Tee ot 


Alpine Types: Tree line occurred at 7500'. Limited areas at this 
elevation showed variations from standard types. 
High plateaux e.g. Southeast of Gould Dome supported 
thicket-like growth of pinus albicolis and flexilis mixed with Alpine 
fir. The height of these stands seldom exceeded 12-15! and a very 
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even canopy was formed. Diameters were not greater than 4" DBH. Foliage 
was brilliant and vigor appeared to be very high. 


Tree-line growth on upper slopes was fringed with pure 
stands of Larix Lyalli growing to diameters of 18", Here again growth appeared 
to be vigorous, Limited quantities of this species were found close to the 
Divide in the West Duten Block. 


Neither of these types have any value other than as 
protection forest, 


BURNS: 


Approximately 4000 acres or 8% of the Dutch Creek area 
consists of burned-over land in various stages of rehabilitation. 90% of 
these areas occur in the South Racehorse Block, 


Unlike burned-over areas lying east of Dutch Creek which 
have reverted to grassland, they rapidly restock with pine. Small patches 
of poplar also occur, 


Small quantities of Douglas Fir and Thuja plicata were 
oceasionally found. 


GENERAL 

On the basis of the theory of species succession briefly 
outlined above, a detailed examination was made in a "transition type" to 
determine the cycle of events leading to the establishment of a climatic 
stand type. The examination was made in type No. 12 in the East Dutch Block 
classified as P-1i1-A, that is, an immature pine stand. 


The pine content of the stand consisted of vigorous young 
trees whose ages deviated little from 75 years and was clearly an even-aged 
stand. Diameters varied from 6" DBH to 13" DBH. Beneath the pine a fairly 
dense understory of spruce was well established whose ages on examination 
showed two distinct classes at 48 years and 65 years. This was irrespective 
of diameter class which varied from 3" DBH to 12" DBH in both age classes. 
Furthermore the trees in the older age class were poorly developed and showed 
incipient butt-rot, whereas the growth in the younger class was vigorous. 


In addition to these two predominant species and age 
classes, large mature spruce trees up to 30" DBH and 200 years were scattered 
throughout the stand. There were about 20 of these trees to the acre. On the 
ground as windfalls were remnants of a previous pine crop fairly well preserved 
and when bored showing an age of 70 years. Finally, badly decayed butts just 
recognizable as spruce were also present in a half-buried condition. 


A reconstruction of stand history illustrates the following 
sequence of events. 


A mature or overmature spruce stand (S-type) ts sub- 
jected to a highly destructive fire. A few trees m&y escape, 
These would be vigorous middle-aged stems say 50-100 years old 
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foul roe wore would perish from scorch and mature or Over=mature trees 
uld almost certainly suffer windfall as a consequence of the drastic thinning. 


haan Resultant on the fire a dense yo i i i 
thins itself out, regenerates itself at sppbarinateta 70 yokct cada a 
ceeded by a second generation of young pine. This second crop becomes estab- 
lished but is now mixed with young spruce seeded from residual spruce stand 

and thriving on the fire-disturbed soil plus the litter from the first generation 
Sees epee ts established in a comparatively short period but is not 
ae iv Pe ors ee eae number of spruce trees. The second pine genera- 


16 or 17 years later another heavy seed crop is produced by 
the residual spruce stand and a cousin generation of spruce again establishes 
itself in the stand openings not previously seeded. At this stage however the 
soil and environmental conditions are much more suited to spruce, the original 
site having been ameliorated by the first spruce generation so that greater 
shade and heavier ground covsr exist. Consequently growth is more vigorous, 
cull is absent and increment high. The following figures clarify this: 


Crop Age Mean Annual Diameter Increment Vigor 
ist. generation a ae 
Spruce 210 ‘<aeeen Good 
lst. generation 

Pine 70 .58 in Good 
2nd. generation 

Pine 70 236 in Fair 
end. generation 

Spruce(1st.seeding) 65 .20 in Poor 
énd generation 

Spruce(2nd.sceding) 8 250 in High 


It would seem that this point appears to be the climax in 
the evolution of a good spruce site. Degeneration of the site as the spruce 
content increases and matures is accompanied by fir invasion and diminishing 
spruce regeneration. This latter condition is prevalent throughout the whole 
of the Dutch Creek Area. Pine regeneration was rare confirming the limit of 
two generations in this species. The following measurements taken in a mature 
spruce stand give some comparison: 


Species DBH Age Mean Annual Diameter Increment 
ran BO CEE Te 
sw 6.6 120 055 in. 
SW y he 150 052 ins 
SW Jes 210 O43 in. 
SW 15.6 390 O10 "in. 


It is seen from the above analysis that reseeding of the 
area depends on the escape of a few trees in the original spruce stand. In 
a highly destructive fire it is possible that no trees would survive. Here 
an examination of the first phase of the cycle 1.e. 4 Se oe burn gave 
the key to spruce regeneration. This area was burned in ee ae gece eg 
large number of standing firekilled trees were still Sesh » i Ans ie 
to classify the original stand as an S-1V-B type. Destruction in 


was 100%. Restocking was 
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rapid and dense young pine now covers the area, density ranging from 3000- 

5000 trees per acre, Scattered among the pine, spruce seedlings were 

present to estimated extent of 1000 per acre in some places and non-existent 

in others. Douglas Fir regeneration was entirely absent. Examination revealed 

ee gear eso yeration Eee proportional to (1) The density of the young pine 
ng distance from the ; . 

left intact. This seldom a enn ay RR Se GUL a a ea 


' In either of the two cases cited above the following 
sylvicultural requirements for spruce regeneration under these conditions emerge. 


(1) The provision of modified site shade and protection. 
-Pine appears to be a very suitable nurse crop to spruce. 


(2) The existence of sufficient seed trees within seeding 
range. 


(3) The subsequent modification of site condition as 
achieved in the first case by a pioneer spruce generation, 


men Gl Us ION S: 


The foregoing detailed sylvicultural analysis has been made 
in order to determine the factors influencing growth of the major species, i.e. 
spruce with a view to prescribing correct sylvicultural treatment in the logging 
plan. 


Three Principal points have emerged: 


(1) Spruce regeneration, while successful and vigorous in 
pine stands is decadent or non-existent under an overstory of its own species. 

(2) The irregular distribution of age-classes is attribu- 
table to fire followed by limited seeding. 


(3) Low increment in suppressed stems does not apparently 
impair growth after release. 
It has been stated previously that some agency within the 
_ mature spruce stand precluded regeneration after a certain period, in most 
cases 100-150 years, after stand establishment. Comparison of the pine stand, 
such as the case in point and a mature spruce type immediately reveals two 
obvious differences: 
(1) A greater quantity of light penetrates the pine canopy, 
/ a camera light meter showed a range of 5-7 in the latter while a reading of 
' 3-5 was obtained under spruce. 


(2)The ground and soil under pine is clean of all raw 
humus formation and dense, choking moss cover whereas in spruce the reverse 


is the case. 










Less obvious is the decreased competition offered to young 
spruce by the deep taproot system of pine, whereas the shallow panlike roots of 
mature spruce drain the surface soil on which the smaller trees depend. 


As the pure spruce stand establishes denser growth on 
the site, so these conditions are exacerbated to the extent Rens a 
cient light and heat can penetrate the canopy to aid the decomposition o 
vegatable matter on the forest floor. 
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After the establishr i 

mature trees results ie Me dairy antag ies cematee ae 
stand closes and the severity of the c dite Eee Bee hese Bea 
etre: La onditions described above increases. The 

: g yer prevents the delicate seedli tl i 
Rais from ahi : ng rootlet from penetrating 
ree; sidan cee epay alae wil! draw sustenance after seed reserves are ex= 
once Bie eras eee ee development, the 
conditions are further enhanced even successful Seca eee t ,, 
however, being more tolerant and possessing a deeper root system will survive ‘ 
until it comprises almost 100% of the entire regeneration, as is the case in the 
Dutch Creek Area. At the extreme of this development the forest floor is strewn 
with windfall and other vegetable refuse and a high fire hazard is constituted. 
Incidental lightning strikes no longer cause spot burns but will, during an ex- 
ceptionally dry season, cause a major fire resulting in almost complete destruc- 
tion, This marks the end of one cycle and the beginning of another with the 
establishment of young pine. The ultimate phase of this cycle, if it ever occurs 
is not clear, The fact that the age of some spruce trees has been recorded at ; 
490 years indicates that, unless disturbed, most of this species might persist 
to the same age, whereas very few trees have been found to exceed 300 years. 
This indicates that the present fire-free cycle, at least is nearing its close. 
There is very strong evidence that fire plays an integral part in the regenera~ 
tion of spruce stands. Certainly the lack of regeneration in these stands does 
not indicate any preparation on the part of the species to perpetuate itself. 
Fir regeneration is prolific but the logical deduction of a pure fir over~story 
is not evident in any save small patches, 


It has been seen that the initial even-aged result ot fire 
has been modified to some extent by the ecological characteristics of the species. 
An all-age condition is eminently suited to spruce and a vestigial attempt has 
been made to supply the lower age classes. It is hardly likely that a self- 
destructive influence is inherent in spruce stands, admittedly a climatic type. 
It may, therefore, be inferred that given a sufficient fire-free period, spruce 
would naturally develop a normal selection forest with all ages present. This 
is extremely important from both the sylvicultural and protection aspect and 
its significence is explained later. It has also been seen that spruce shows 
enormous powers of recovery after release from suppression. Extreme suppres= — 
sion is not characteristic of 4 tolerant species such as spruce and it may again 
be inferred that this unnatural condition is attributable to fire. 


Certain sylvicultural measures have now become apparent. Tak- 
ing it for granted that a sufficient fire-free period can be maintained.. 


(1) Spruce regeneration must be established as soon as 


possible. 

This entails: 1. Opening up the stand to an extent ' 

where sufficient heat and light may enter, yet providing 

sufficient shelter for regeneration. 

2, Breaking up the raw humus layer by natural (as above ) 

or if necessary artificial means +S brush burning, 

skidding etc. 

3. Provision 0 
range. 


f sufficient seed trees within seeding 


released to allow increment grow- 


d stems must be ey 
VALS OO Sener d by sufficient stand thinning. - 


th, This will be effecte 
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(3) The forest must be assisted to establish a normal 


all-age selection condition suited both to apruce 
and mountainous regions. 


4 list of herbaceous plants and mosses most commonly 
found in the area is given in Appendix V. 


Ground cover in the Dutch Creek Area varied considerably 
according to the Cover Type. Thus Pine stands were poor in herbaceous cover 
supporting only pine grass, fireweed., paint-brush the latter two in small 
Quantities - and moss. Burns were profuse with fireweed and in some areas 
alder on north slopes. Cover grew most abundantly under light spruce stands 
in small openings on moist soil. Dense snowberry cover was characteristic 
of slopes with a north aspect and seldom grew on sites facing south. This 


shrub often grew waist high under open spruce stands completely obscuring the 
ground, 


Alpine types supported a large variety of flowering 
perennials e.g. glacier lily, dogwood, and ferns which made their appearance 
at high altitudes. Rock slides at high elevation as at the head of Dutch 
Creek support saxifragaceous species. 


Wet meadows, profuse in the whole area supported sages, 
a variety of sweet grasses and a thin moss cover, Little true muskeg was 
found and no sphagnum moss-hummock formation encountered. 








Young Spruce coming in under a Pine Overstory. 


oR oe 





ek HOLES aon 


Burned-over areas at high altitude e.g. Grassy Ridge 
supported good growth of wild rye, lower slopes bearing only pine grass. 


Tree climbing shrugs were not profuse and tree moss was 
not encountered in any quantity. Lichens were fairly plentiful, particularly 
in areas with rock outcrop. Fungi were plentiful under spruce stands, but 
few of the bracket variety were found on trees. 


Dense cover in most spruce stands suppressed profuse 
growth of herbaceous plants. Where the stand had opened up on the north 
side, dense snowberry growth exercisel the sane effect. Only in Alpine types 
close to springs was to be found any great quantity of flowering plants. 


eee Oe a Te ON “OF ACI Lot 1 Bs: 





The long axis of the area which runs north and south 
presupposes the necessity for a najor transportation artery following the 
same direction. It is assumed that the Trunk road will provide this outlet, 
funnelling most products through Coleman (See Geographical location). Sub- 
sequent major haul routes lie along Dutch, Racehorse and Vicary Creeks, in 
the latter case branching twice, once at the Forks and again more centrally 
in the area as shown on the map. This entails the construction of many niles 
of all-weather road. The sequence of construction would naturally depend on 
the order in which the individual blocks were exploited, 


The Allison Creek Prop Road which serves the southern 
part of South Racehorse Block will be a useful link with Coleman 17 niles 
southeast. This road is in poor repair at present and would require repair. 


From the principal network, secondary routes follow up the 
larger tributaries, north Dutch Creek and the najor tributaries of Racehorse 
Creeks. R@al building is possible in all these locations. If West Dutch and 
North Racehorse Blocks were to be logged as a unit the construction of a major 
haul road following the Livingstone District Niountain trail over the height of 
land would be a valuable adjunct, 


The construction of skid roads would depend largely on the 
type of exploitation to be used. Present Alberta methods using horse or power 
skidding widl require a very considerable skid road construction. Oh the other 
hand it is doubtful whether the areas of larger timber are concentrated 
sufficiently to justify an adaptation of high lead system. Chutes may be used 
with advantage on the steepest slopes. 


Whatever method is used will depend primarily on the 
sound construction of major haul roads, surveyed and built to specification. It 
is not anticipated that the complete network will be constructed at once but 
the major roads will extend as logging progresses according to a leid-down 
plan. This plan should be properly prepared and made available for depart- 
mental scrutiny and approval. Building poor roads into a heavily timbered 
area and vice versa is an important ingredient of bankruptcy. 
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ot eA TBs ‘ 
Photographic interoretation accompanied by selective sample wes 
the basis of the estimation of timber volumes in the Dutch Creek Area, 


A selection of suitable type criteria was mede as explained under 
Sylviculturel Conditions. The exclusive presence of the three major svecies, 
Soruce, Pine and Balsam made the system chosen eminently aovlicatle, 


Typing anc. photo interoretation was done both in the office and 
field and a large number of types studied on the ground, Unfortunetely the 
quality of the photogrenhs taken at a scale 1": 2640! was not high enouch to 
allow all photogrenhic work to be completed before the cruising party entered 
the field. Subsecuent ground checking took wo more time than should be neces- 
sary. 


As far as possible, representative tynes in each class vere 
selected and cruised by the strio method endeavoring to weigh semples in pro- 
portion to the frequency of the tyne. The frequency is shown belovws 


Ratio of Sampling Proportion of Tyves Present 
S = Types 65% ule 
R - Types Zug, 29%, 70 
Q - Types 8% | 19% 
P — Types 3% 8% 


It is seen that S + Tynes were sampled heavily at the expense 
of Q- R Tynes. Since the former contain a large wart of the merchantable 
timber this was justified. Very dominant tyoes e.g. S~IV~B; S-IV-C were also 
sampled heavily. 


The strip method was chosen in preference to the plot since it 
averages growth conditions which vary with elevation and local site conditions 
(draws, moist locations). Significant variations in growth were inevitable 
in large types resulting from a broad classification. <A finer system of 
typing would have been unjustified both in time and accuracy, 


The tally was recorded for cach svecies down to 4" DBH, although 
volume calculations were only carried down to 7" DBH,, the additional time 
spent in tallying the additional diameter classes was insignificant compared 
to the information acquired. Light taner measurements and age borings were 
taken at mechanical frequency and field shecks on Site, rogeneration, soil, 
vigor, diseasc, insects etc., were made and the information entered on a 
separato sheet, This information is shown in Appendix XI, All strips were 
marked and blazed in the field and their locations accurately marked on the 
aerial vhotogravhs. 


38 strips were cruised, each strip had two or four legs, each leg 
varying from 10 chains to LO chains according to the sample reouired, Comparison 
between individual tallios in the same tyoe was therefore possible to determine 
the accuracy of typing. 
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Sufficient height and density calculations were made in 
the field to allot a height density class, to each type (see Sylvicultural 
Conditions) and to construct height diameter curves for each height class. 


Height diameter curves were constructed for Spruce height 
classes IV and V, Pine and Balsan, 


14 Spruce trees were then felled and accurately scaled 
to compare volumes given in Dominion Form Class volume Tables with actual 
volumes. The diffdrence was found to be less than 1%. Eccordingly volune 
tebles were constructed from the former tables for each of the following 
species: 


SW-V, SW IV; Pl; Fb (See Appendix VII) volumes were then 
entered on tally sheets and the percentage composition class determined and 
allotted to each type. Thus the type synbol was complete, 


On return to the office, data from tally sheets in 
Similar types were averaged to obtain Stand Tables, which are given in 
Appendix VI, The averaged volumes were then applied to their respective types 
over the whole area. These’ calculations are shown in the compilation sheets 
{Appendix IX). 


Mapping was carried out exclusively from aerial photo- 
graphs where coverage was obtained. The radial line plot system with 
multiple ground control stations minimized error. In the absence of 4 
mechanical device, detail was traced on to the map. (Bridgeland's) 


hreas of types were then planinetered and entered on the 
Conpilation Sheet to allow final computation of total volumes in each type. 
In mapping, the topogrephy was corrected wherever errors appeared in the map. 
Type areas and volumes by species were then entered on the Type map. 


Volume calculations were made by individual blocks, 
Total figures obtained are summarized below. Estimate of merchantable 
volume was dependent on the sylvicultural and protection interests of the 
forest. Protection areas were delineated and their volume segregated from the 
remaining stock. This was also done in the case of types withheld from re- 
moval on sylvicultural grounds. These included 4]1 immature and pure pine 
types (see conditions of cutting) and were as follows: 


S-111-B; R-111-B; Q-111-B; P-}11-A; P-IV-B. 


The recommended diameter limit of 13" DBH, was then 
applied and each stand reclassed into merchantable and unmerchantable timber, 
This was expressed as a percentage by volume and it is of interest to compare 
figures for each type: 


Type $llerchantability by Volune Type Zier chantability by Volume 


S-V-D 66.0 R-V-C 62.6 
S-V=C 78.6 R-V-B 69.0 
S-V-B 80.3 R-IV-C 50,2 
S-IV-C 65.3 R-IV-B 42.6 
S-IV-B 58.9 Q-IV-C 38.7 

Q-IV-B a7 
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"ERROR" 


Owing to the impracticability of cruising more then 
1% of the ground by area, other means of securing accuracy had to be 
devised. The division of the timber as a whole into 16 types and the 
choice of representative areas in each of these types from examination of 
aerial photographs obvieted the necessity for a large nunber of mechanically 
spaced strips. 


However, since the selection of cruise-lines depended 
only on visual comparison on the photographs, it was necessary to check the 
accuracy of interpretation and selection by calculating the Standerd Deviation, 
first between different samples within similar types, and then between 
individual tallies in the same sample. 


Since classification of the types was by 25% divisions 
in both Cover-Type and Density and 20% divisions of Height Class it was 
necessary that the Standerd Deviation for individual samples did not 
exceed the former figures. 


Calculation of Standard Error, as shown in Appendix 
10 showed the average error to be 21% in the case of types and 13% in tiie 
ease of individual tallies. 






















t * 
Sea, eo Pee: : aS ag FI ce 
: eberes: cr ¥ pBNSadibe re 





fi 5 Pegesuiess Gabtiocy t+ 

a <a: ha ae af otexk’ ake eee 
i. hee Hobs daiome aK) aad enpitt “To: toto 
“eiZis Lytsto or G6 weds Bers. - tot Ne 


- . 7 os 
es aa A ete 


hettes iu cc eh bie hii Ni Goksostos 2 
Sis Oi ale. ee ceeeeet ey ot 4 cary ato} Wi q DS a4 





y 


a os a 
3 yasved: baabag? ie Ls et Paso cs: ae ree Pre) oF 758 Ve $ bei 
neous a tht nr e2hTy *%R Winre itt pet ome © Bei sree 


gi aeilliag f 








b m 
vaigarc Fe? “G2 . 
te, a . s . ey = J aye ain Ses 

; ‘a " ies a ee rt * Psd ore we ie ar 

oa ao OS eoir 494 Bik 2. 
ae irs 
aig eee aa et tt » 





wabaade Lah a 
BQTHSIT ‘Tee cw 


ton HED aft ms. ] weEvipes wt? 





ae Vase ae eas a fo ce = & aft cs ay 
arnt ; t ec Eales Aad be a . oe . e x 
She . F ass: ; eae & aie “ : 4 Pisces as ce s, ; 
- = tire ae De OE GA) ease tail be ae Ne re. at 1 ¥ E Be rs : gre Tew Fae . 
a Dye Se nici iin Saalate a eee 3804 Re 
oi tk Bl Bod eetyy So Goes b> At AGS pt 48 116 sh 3t4y Sa 


vt tisé: tel wiRnet 





ee Te 


The falling percentage of timber to be removed pro- 


portional to decreasing volume is in order with a policy of lower cutting 
in poorer stands. 


The separation of merchantable and unmerchantable 
volume by blocks is given below: 


Block Merchantable % Unmerchantable % 
MFM MFBM 
Vicary 32,663 5h oT og e aio 
S,. Racehorse ae cal 7 69, 89h 59 
N. Racehorse 68,736 a 66,743 19 
E. Dutch 111,285 51 108, aie Belk, 
W. Dutch 62,183 = 3 109,26) 57 
Total 356, 678 48 361, 849 52 


Cutting then will remove approximately 50% by volume 
over the whole area. Approximately, Spruce will comprise 75%, Pine 20% and 
Fir 5% by volume. 


The unmerchantable part of course included both pro- 
tection and immature stands. A complete breakdown is given in Appendix Il 


Meno. ONS OF CUTTIN G: 


Choice of a correct sylvicultural system will depend 
on factors enumerated under "Sylvicultural Conditions" plus any properties 
peculiar to local conditions. The highly erodible nature of the Dutch 
Creek Area emphasized the need for continued protection. 


Clear cutting or modifications thereof would satisfy 
three sylvicultural conditions i.e. break-up of raw humus material, 
Regeneration would be fostered to a degree under a shelterwood modification. 
Protection from wind and insect ravage could be obtained by a staggered cut. 
On two major counts however the system is inapplicable, that of watershed 
protection and also, as seen under increment, the premature felling of ap- 
parently over-mature small diameter trees would constitute an unjustifiable 
distinction of stems capable of greater increment growth as conditions permit. 


In considering a partial or selection cut system it must 
be understood that two indispensible conditions of the system are to some ex- 
tent self-opposing that of opening up the stand to allow both regeneration 
and increment to expand against that of maintaining a fairly close canopy 
and sufficient trees for future increment growth. 


In all other respects the system is ideally suitable. 
The problem is reduced to how many and what trees may be conveniently removed 


to satisfy both these conditions. 





atopy ss 


Regeneration and inerement are adversely affected by the 
presence of the larger diameters, the former because large trees suppress 
young growth, while the:smellerdianeters provide necessary protection, 
and the latter because the smaller diameters are the potential increment pro- 
ducers being suppressed by their dominant fellows. If 12"DBH, is accepted as 
a suitable division between the two classes, then the removal of 211 stems above 
this diameter will satisfy both requirements. It has been seen that the 


majority of all diameters fall in this class indicating a site growth 
relationship, 


Application of this division to representative types produce® the 
following distribution: 


4 = 12" DBH 13" DBH Plus 





Stems Per acre Volume Per acre Stems per Acre _% Volume Per Acre 2 


EeV=C 267 5760 78 24 21085 78 
S-IV-C 320 7650 70 18 14385 65 
S-IV-B epee 5600 bb, Le Pomy 8030 a0 
R-IV-B 633 7830 My 6 5820 te. 


This cut then meets the two requirements. It is sylvi- 

culturally correct that the preponderance of small diameters should remain in 
the stand tc put on increment while the large obstructive stems are removed. 

This state of affairs however is complicated by the fact that it is a few trees 
in the larger diameters which are responsible for a large portion of the current 
increment and that the immediate felling of these would greatly reduce stand 
increment in the interval before the release of the suppressed classes was 
effected. It would not be economically justifiable to cut the trees at the 
height of their growth. Furthermore such trees have a direct effect on re- 
generation, Greater diameter growth results in greater height growth. Such 
trees projecting above the canopy have greater wind-firmness, well-developed 
crowns and a higher seed production. 


It is proposed then that the forester on the ground should be given 
a free hand in selecting such trees and marking then for retention over 
a period, They should be well distributed about the area and their number 
should be increased in proportion to the volume of the stand. Comparison of 
figures in the above table indicates that if a greater number of trees should 
be retained in the S-V-D Class diminishing with less productive types, not 
only would additional increment be obtained in such heavy stands, but danger 
from windfall would be mitigated, 


Protection should also be a factor in selecting trees to 
remain. More trees should be retained on steep slopes and ridges than on less 
erodible sites. A suggested distribution of marked trees is shown belo\’s 


Total Volume Steep Terrain Level or gentle terrain 
Production Stems per Acre we DUCNS per ACrS eas 

30 MFBM p.a. plu eh 25 

20 - 30 P 20 iL6 

10 = 20 15 10 


The production from these trees 6f course would not be lost, 
After their purpose had been served, i.e. regeneration established, 
increment from suppressed stems increasing, they should be cut. 


In this way the rigidity of a selection cut besed on diameter 
without reference to vigor may be made more flexible, while the cost of 
narking under conditions to be discussed will not exceed the value of 
such action, 
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; Following such cuttings, regeneration will only come in if 
the second requirement is met, that is if the eround and soil are in a suitable 
condition. | It has been seen that disturbance of raw humus and exposure of the 
apes soit is the limitine factor. Brush burning will assist this to a certain 
extent as will such operations as felling and skidding. The co-operation of the 
operator in this case would be indispensible and his willingness to experiment 


in various methods of brush disposal, extended skidding etc., may mean the suc- 
cess of the plan. 


Consideration has also been given to the protection interests 
of the forest. Areas where erosion is either present or likely have been segre= 
gated from the cutting areas and will not be operated on until the effects of 
logging on less steep sites are known. The majority of these areas occur along 
the divide. It is obvious however that the effect of wind in stands thinned 2)% 
will be extensive and some measure must be devised in addition to previous re- 
commendations, Rather than modify the cutting plan with ensuing detriment to 


regeneration and increment it is proposed to introduce protective practices other 
than a lighter cut, 


It is recommended that the area be logged by staggered cuts 
so that no two recently cut-over areas will be adjacent. This entails the sub- 
division of the whole into areas small enough to have protective value and large 
enough for convenient lorving. The size of each block will have to be deter-= 
mined by experiment. It is suezested however that 25 acres should be used to 
start with. If each area can be extended without impairment to the stand greater 
logging covenience will result. It will not be advisable to exceed )0 acres, 
The long axis of each block should run at right angles to the prevailing winds 
i.e. north, south and should be at least twice the width, 500 yards by 200 yards 
would be ideal, No two adjacent areas should be logzed within 5 years of each 
other. This means, of course that the whole area will have to be covered more 
than one during the period of the sale. This however merely means that complete 
exploitation facilities will have to be constructed during the first part of the 
sale period instead of prozessively as when cutting is out of face. As far as 
possible the boundaries of each block should be marked by natural features but 
small excesses on the part of the operation have no significance. 


Complete subdivision of the area at once should not be under- 
taken except on a map. The logical direction for the progression of cutting 
should not be altered and only blocks to be logged in the current season should 
be defined on the ground. Similarly, marking of trees to be retained should only 
be carried out in the anticipated logging area. 


Once the blocks have been laid off for logging they should 
be given a number to indicate their sequence. 4 check on the operator's capacity 
and thevolume contained in each block will determine the number to be covered in 


the current season. 


These recommendations primarily apply to spruce as the major 
species. Pine however is also civen recognition for the part it plays in the 
evolution of such stands and pure pine stands will be protected notwithstanding 
the possibility of patches of pure pine regeneration coring in. ‘Where such con= 
ditions exist, the ultimate spruce regeneration is apparently assured. Similar- 
ily no mature spruce will be cut where it exists in small patches in young pine 
since these trees form the nucleus for seeding future spruce stands. Immature 
stands of any composition of course will not be logged, these are all in the 


111. or 0! = 60! height class. 
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Depending on secd and clinatic conditions, regeneration 
should come in the second Spring following the cut and should be coiiplete 
within 5 yvers, In some places it will be nore rapid, in others the reven- 
cration period aay extend to 6 or 7 ycars, ‘here regeneration is slow due 
to insufficient livht penetrating the cénopy, additional nature tres, és 
prescribed by the Forest Officer, will heve to be renoved. ‘This “ould be 
accomplished cither by allowing some zarkcd steus to be reaoved or by 4 
temporary reduction in the diameter linit. 


The esteblishnent of widespread regeneration will fill 
up the missing age classes fro 1-10 years, but the gap between 10 and 100 
years Will still interrupt the nornality of the forest. Future increment 
fron the snaller stuis aay be reasonably expected to provide for ea further 
cut of 30.years which will extend the normality to age classes 1 to 50. 


Hereafter no further cut can teke plece until the age 
classes regenerated in the present sale period hcve rcached maturity. There 
is ample evidence that spruce growing on revitalized sites will reach uerchent- 
able diameters in 100 y-ers and since a reduction of rotation is in accordance 
with improved manegement this figure should be accepted as an idecl even if it 
is not achieved in prectice, 


After one rotation, the condition of the whole forest should 
approach normelity and further cuts sey be azade from increment only, thus 
conforming with ideal sylvicultural practice. 


It is seen ther that this nenagenent plan hinges on 
three principles: 


(1) The rapid establishnent of regeneration. 

(2) The preservation of stems whose greatest increment 
growth is yet to come, 

(3) The reduction of the rotation. Practical neasures to 
echieve this plen are put forward under “Recoamendation." 








fea tO NAL INF ORL AT ION; 


The foregoing recommendations heve been wade in the light 
of aveileble facts. However, logical deductions do not always follow natural 
vagaries. The possibility of failure to obtain adequate regeneration, though 
slight, must not be denied. It is possible that an all-aged condition is un- 
suited to spruce and that even-aged regeneration by fire is the only means of 
establishing this species in pur: stands, 


Should this be found to be the case, the principles of 
the plan will still be good. Regeneration by blocks and provision of seed 
trees are cardinal points of a nodified clear cutting systen. The difference 
would tie in the necessity for removal of the balance of the stand in an ad- 
ditionel cut. This could be included in the same sale or nade into an 
additional one. 


However this possibility is not contemplated and all means 
to establish a selection forest should be tried before deciding the systea is 
unsuitable. 


This report lays down the principles but not the fine detail 
of the prescribed treatment. Suggestions and proposals are made, 
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but the final practical moasuros arc tho responsibility of tho Forost Officer on 
the spot and he should bo givon tho greatest froedom within the gonorel frame- 
work, Such mattors as soloction of mar'ccod trocs, location of logging blocks 


end soquence of cutting aro mattors which must bo docidod in tho light of local 
knowlodge, 


REBCOMMENDATIONS: 
The application of any sylviculturel systom, howovor 
foolproof, to 85 square milos of highly orodiblo torritory without prior trial 
would bo highly inedvisablo, 


Fortunatoly a tost caso is availablo in the Vicary Block 
the smellost of tho watorshods 4,000 acres in ostont and containing 32.6 million 
feet of merchantablo timbor, Tho arca is readily accessible by moens of a first 
class road which cuts through the castorn tip of the block. It is compact and 
a good logging proposition. If the recommonded plan is gonorally successful, 
particularly in tho nattor of spruce regoneretion, tho othor blocks should be 
provercd for sale, since similar conditions obtain. Tho tost period should not 
oxcced two ycars, 


It is thoroforo rocommendcd thet: 


(1) The Vicary Block boing tho watorshod of Vicary 
Orook, comprising 4,633 acres and containing ap~ 
proxinatoly 32,6 million board foot shall bo offered 
for saic for Logging, 


(2) ‘Tho diemotor limit for cutting shell be 13" DBH or 
14" on the stutin 12" from tho round. 


(3) Logging shall be carriod out strictly in accordance 
with tho logging »lan prowared by the Devartnment. 


(+) Cortain troos marked for rotontion by the forest 
officor in chargo shall not be cut. 


(5) Cortain troes markod for romoval on sylvicultural 
grounds by the forost officor shall be cut, 


(6) Disposal of brush shall bo by piling and burning. 


(7) A vlan showing tho »roposed notwork of principal 
logging roads with specifications shall be submittod 
for Devartmontal scrutiny and avproval, before such 
roads mar be constructed, 


(8) Tho succossful oneratdér. be allowod use of the 
Forostry Trunk Road and in view of the exccllent 
transport facilities, the regulation rato of ducs 

nbhall apply. 


(9) Tho period allowed to completo (cutting, shall be 
15 yoarse 


hae ke. 8) etd ahisweot ak: Soe 


, he 
a i Reid set Ja Oe On 
i f 








"fe 





4 le 
at} i . “i tae a a 
* 
ie rn . 
. c | ‘ aos: sate a + Cho = + + ' 1 ad 
. ae ae = ‘ . : a ye at om 2 ree ie 


teow | ae ETHIER SS toe Le: ROSS Ree eee ie 


f * - ‘P 
sot 0 i er eo ae en ; ga ee eT A CF be Gn seoel Fo 
Bt UN $7 aed es) le co Bo a aR Cs ae a 
; - 
' r ec ¢ 
¥ oN A iu p.¥ are ah 
; ere We = 
ca 
oP a . — 4 as > - ‘ . ® hed e 
a 6 - ‘ = ~ - Me , 
RP pul) , Cw e Z- * o5 * * . Rivet oat ' rs - . 
Ne Ra oa - . he i ‘ = . 7 aco a ¢ 
bad hand a =* oy oe. Sey “ Li Sige , é ! . rs U ' . ral Ge oph) F ra Me 4 ’ 
> « . - io 14 
=e 7 be ~~ ay , a? 4 . f ‘’ oe . 
pa t Al - a} a iFis 2 : t Th N, ~» £- tte U ne 
7 ae dike ‘2 ay . ~ “ eo oe 
) ’ 2 - * * c “ call =~ pe oo ta - » 
¢ ae a o- Buk a oo wip hi am A sei i eo VA oe pea ® ia} 
* - ce 
r ‘ Za ‘ a an 
é s7)T i *, he i ie a . mapa 7 
, 4 =4f : wud J id tT Ba oo. - em | r vat ,. r a) Fe oe re baud 
ofS fr) a / = . « oe * 
SM. PN gMe PlS0Re fee ot 3 Ty Fo°NeIae 
‘ , A 
‘ wie Seber Sa Ae n A al es ; 
f eal NE ~ rie aoe * * * " _ x A } ‘f Go - 
> 
. ‘ a al 
. *. 5 
; . . | & 
“ 8.5 - a? Site % # di 4 7} 
$% ; 4 ig 0 
te 
cou e oes i Ys - c= m - yy 
Keely = late ; Belditefe. vem kam 
- ay ; f ; S ba +. « + 
~ . Tle Fa - howe 
" 47** bd a 4 ‘ 4 a pas 
mw) s si eis, - 2 SDS ep 3 7 Rial. 
ws u ph be es bare | ¢ a oJ e r) 
\ 7 * 7 be 
, or . A 17 y | ne oat 
a te i +: . mi) teh oe oe . wee x 
‘ ‘ A es , 
>t é a ; eae Rie se 5 See 
to: =e ! a be i . ‘ - pe ae ies we - 
Gee PY? of fiers E+ 2} : f-y 
- ewe te Le oa : 
¢ ‘ 
& rare ¢? 7 Fit 
’ 2 a, oat) eee.” + ‘. , ce 
. ra ' = eS as 
. Pm & oa beige 
“ & — » + r Sem oe em, A ‘ 
OSes at Toc ? Py. ; by r ‘eae - i ‘ bs rey 
” ~ 4 & a 1 % t J 
a>», be Ph ce AT a A : 7 fs 
SE = -8Ty 4 oie hs. Pus o' " 4 . ag a 
: ; , ay gc oe Sa 
bd - rat he 
“ « ute Fe : ‘ on a 
etary ‘ve Vu eo,’ ¢: 77 4 a des ; {4} 
4 $ 
is ° r \ 
7 5 Per be 2 . bs ht as ¥ s J 
i ~ ‘ ie | « 





ut ‘i he bk Does iit ‘tary Pires bes co ie net r a as iy (7) 
ane we finsp “\ ort . 





ws one 
1° YF 


L 


“I 
Ju 


Pee MO Dey elle 


LEGAL DESCRIPTION: 


© eee diced 


Ta towsehin 9, Rengo 4, West of the 5th Meridian. 


Beoeeeoco, LY, 20, 30 & 31; 
iiepe, 14 end’ 15 of Sec. 8. 
poten, 2666) LSD, 1, 

Deleee 6, Le, 13 of Sec; 21. 


Mio of Soc. 26, 


LSD. Ly of oo cer 
Pees, ty. 5, 6. 7°88, 10, Lie 12.13 oF Sec. 


in Oommen 9) Fanes'5, Nost of the Sth Leridi 
Seni, ee, 23, 2, 25,0265. 275 2Oy, B45 
Sec. 14 less LSD 4. 
Peewee less uous. 1,°2,03 
heave. 12, 13, LY of Sec, ] 
Poye.es enc 16 of Sec, 17. 
Wee es) 9, 15,616 of See. 20. 
Peet Lose. Lops. 1, 2.2 3, 

i eye, F590, 9, 10 of Po0..29: 
Sec. 33 less LSDs. 4&5, 

Pe a.ciGect Soe. 32. 


Peeme tate Sn 7 een pen pata; P. ri Che = On eae 
In Township 10, Rengc 4, Yost of the 5th Mcricaian, 


Perso @ ols 

eee SG, 1S, Th et Sec. 9. 
Peeetlo loceolSds,) 15 4.16, 

Pas? less Lobes: 13; 1 ee 16. 
ope, 66, 115,42) .ofeSec. 16) 
Poe), 2, 13, 14, TS oF Sec. 9. 
Ser. 70 tess LED. 1. 

Seve ie,y Jo, tt in Soc. 29. 

Boeene? léss!16De. 1, °2°& 0. 


Tn Towishin 10, Renge 5, West of the Sth, Moridies. 


Serer, 2, 3, 4, 9, 10, 11, 12, 13,4 5, 
26, 20, 28, 29) Ban) oe 3h, Beta: oo, 

Bec; 2) loses LSDs. 1, 2, 7 & 8. 

LSDs, 1, O5 Spits. en Sot, An 

Teves, 8, 9, 10, 1; Leer Soc. 8 

BS of Scc, 17. 

H+ end LSDs. 3, 6, 11, 12, 13, WW of Sec... 20. 

Tee 2) 6, 9, 16 of Sec. 30. 

feo 2. 7, 6, 9, 10; 11, Je eto, 16° of Soc, 21, 


Tz Townshiv 11, Renge 4, West of the 5th Moridian. 


Seca, 5, 60 & 7. 
Tees, 14, 15 of Sec. 3» 
Sec. 4 less LSDs. 1, Zac Ge 
Lede, 5, 12 of Sec, 1s 
BemeeiO lose LEDs, 13, 14, 15,4 16. 
Sec, 9 loss LSDs. 13, 14, 15 & 16, 


29. 


22, 
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be aD 


254 
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Sec. 8 loss LSDs. 14, 15 & 16, 

depeamigies 35 +, 5,6, 7, Of Sec. 18. 

LSDs. 4, 5, 6, Oe) prdcd pe Lp hs yu lklky LA, Of Gece 30. 

sia ee ty hy 5, 6,7» rg tek rete ae 13, 14, 15 of Sec. Jhe 


In Township 11, Range 5, Woot of ie 5th Meridian. 


Pamem ees 3, 4, 5, 7, 8, LO yee le pee see 17, set 19, 
22, ae 25 26, erst a1 bor 34, 35 & 366 

Sec. 6 less LSDs, 4 & 5, 

Sec. 13 less LSDs. 9, 10, 15 & 16. 

pec. 24, less LSDs. 1, 2, 7, 8&9. 

eeencae ly 2, 3, 6; -7,°8, <9, Oy cts Os 14, ao 16 of SeCe Ze 

Sec. 16 less LiDs. 11, 13 & 14. 

Mer eeae sth, 5, 6, 11, 12°13 of Sec. 20. 

Sec. 28 less LSD. 5. 

Meveweiyeey /, ©; 7; 18, 11, 14, 15, 16 of Sec. 32 

Sece 30-less LSDs. 9 &916, 


In Township 11, Range 6, Want of the 5th Meridian. 


LSD. 16 of Sec. 1. 

Sobre, 9, -LOs0f Sec. 12, 

LSDs. Pe Sy Fy 10, Loy LO of Secr. 13.4 
B.4 of Sec. 24, 

LSDs. 1, 2,°7,-8, 9, ‘10; 16 of Boece 25. 
ISD.-:1 of Sec. 36, 


In Township 12, Range 4, West of the 5th Meridian, 
Peewee 3; 4s 5, 6 of sSec.' 6. 
In Township 12, Range 5, West of the 5th Meridian. 


Pei, 3, 4a 5: Oy 7, Sv0f Sec. 1. 

Hpile 2.0L SOC, Aa : 

Pees. 3, 19,067, Ose 9yo10, 11 ofs Seq, 3 
LSD. 1 of Sece 4. 

Paes iy ey D-of ‘Secs 5s 

Saegen jess USDs. 5, 9, 12, 13, 14, 15 & mk 
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AP PE NW DT Xx gry 
ees LE ND ALIEU ATION 
Lease No. Legel Descristion 
Bip. 9, Rego. 4. oth b Lessee 
5797 we See. Tia H. a Hovwa “rd 
979% Lode. Re 15) See. TY H, J. Howard 
a2 oly pas 1%. H, £. Howard 
. as of its of Sec. 19. VacGillvray Creek 
oe: ki Coal Co. 
ee ph) Sec. «0. H. 4. Howard 
ad Siig Sec. <0. H. 4, Howard 
D1 SEg Sec. 29, vecGillvray Creek 
. Coal Co. 
5781 NEz Sec. 29, KacGillvray Creek 
: Coal Co. 
“Vey we Sec, 29 LacGillvray Creek 
Coal Co. 
5779 Ei of Ex of Sec. 30. LacGillvray Creek 
Coal Co. 
5673 NBG, I& 7&8, Wh ISs. 1&2, the 
Ih. 3° FBS of LSsy 6, 11, 14 of Sec.8. H. &, Howard 
Township 10, Range 4, west of the 5th meridian. 
5783 Sug of Sec. &. H. &. Howard 
ei ie, We of Bg GF sete >. H. 4. Howard 
5796 BS of we of Sec. 5. H. &. Howard 
5788 SEq Sec. 8. H. A. Howerd 
5790 Wig Sec. 8. H. A. Howard 
5789 NEz Sec. 8. H. &. Howard 
5787 Siiz Sec. 17. H. A. Howard 
5786 Niz Sec. 17. H. 4. Howard 
5785 NE Sec, 18. H. A. Howard 
5784 SEz Sec. 18. H. A. Howard 
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SYLVICULTURAL CH/ARACTERIS 





seein AG TERISTICS OF MAJOR STAND TYPES IN DUTCH CREEK AREA, 


Information and figures are tabulated in Stand Tables 


which appear in Appendix VI, 


o TY PE Ss 


(75% or more Spruce - Fir Volume Content) 


This was the best site found, yielding a total volume of 
35,410 FBM per acre, Average height was 86!, but trees 
over 115' were measured, The average diameter was 14.4" 
DBH, maxinum tallied 28", This type was localized to a 
few areas only and was found cn gently sloping ground 
such as was found in the Upper Dutch Creek Basin, Tree 
vigor appeared to be good and few dying trees were 
evident. Consequently windfall was also light. Stems 
per acre 390, 


The stand gave an appearance of great evenness both in 
diameter size and height. 80% of the volume came fron 
the 10" - 18" DBH Cless, The admixtures of other species 
was small amounting to 3% only. 


Regeneration was confined to balsam where 1,800 young 
plants per ecre were tallied, Brush was fairly heavy 
due to the comparative openness cf the stand. Cull was 
limited to 6%. Both disease and insect infestation was 
light. The average age of the stand is 260 years which 
is less than that found on poorer sites. The best 
logging chance was found in this area, 


The next best site was found in these two types whose 
only valiant is density. They represent a degeneration 
of the S-V-D type due to senile decadence. Hosight growth 
is approximately the same as no further increment has 
taken place, Average diameter 14.2" DBH hes fallen due 
to the death of the larger trees. Windfall is medium 
heavy as is brush. The number of stems per acre has 
decreased to 285 due to the same cause, 


4s to the expected regeneration it has increased both in 
quantity and vigor. In addition to Fir seedlings, 

spruce hes also made an appearance in limited quantities. 
FB 1,500 per acre, 

Sw 800 per acre, 

The appeerance of the stand is naturally very broken, 
large stems standing amongst thickets of regeneration 


up to 10! high, 


The insect population has increased noticeably parti- 
cularly the bark beetle and vigor is low. 4A good 
logging chance is still present in these type stands as 
a fair number of large stems still remain, However cull 
has increased to 10% and logging operations will be 
hampered by windfall and brush. 
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36% of the Dutch Creek Area is covered by timber stands 
of these types. Consequently they were heavily sampled, 


They differ from the types discussed above in that the 
site on Whiweh they grow is poorer, As an indication of 
this, average height growth has fallen to 72' while the 
average diameter is 12.4" DBH, Stems pere acre however 
are comparable to the S-V classes averaging 360 to the 
acre . The average age of these stands is over 200 years 
Which is near the maximum for the site, This is evi- 
denced by frequent heavy windfall in these areas. No 
further increment is likely. Sites on which these stands 
grow vary from lower to upper slopes and the scil con- 
Sists largely of a gray clay mixed with gravel and rocky 
outcrops, Slopes in some cases reached 50°, Brush in 
all cases is medium heavy. Cull factor in this type is 
about 10%, Regeneration consists almost entirely of 
balsam which however does not form more than 5% of the 
cover stand by volume. Pine is present in discernable 
quantities though not exceeding 10% by volume. This 
species is localized to rises in ground or to the 

higher border of the type along ridges etc. 


Total volume production in these types varies from 14 
MFBM to 22 MFBM according to density class. The logging 
chance is fair though stands tend to be patchy in good 
tinber. The general appearance of the stand is irregular 
» all dianeter classes being found together. 


Generally this timber is not better nor worse than that 
found in the Rocky Mountain Forest Reserves. 


This type represents a less nature condition of the 

types discussed above, It also represents high altitude 
stands of the same dimensions where pinus albicolis or 
flexilis replaces pinus contorta, and alpine fir replaces 
balsam. Spruce species remain the same. In the latter 
case, a greater density is found than in the lower stands. 
The age of these stands vary from 60 ~ 100 years less than 
8 - IV types, and the lower density factor is due to the 
lack of larger-sized trees few of which exceed 15" DBH, 
Pine content does not exceed 10% nor balsam 1%. The 
latter species probably requires further time tc increase. 
Stens per acre total 460, the majority of these being 
nade up of the smaller diameter classes, sLverage 

height does not exceed 60! and average diameter 12" DBH, 
Balsam still forms the larger part of the regeneration 
amounting to 1,500 seedlings per acre. 


The logging chance in these stands is either poor or 
non-existent, Iiany of them made up the protection 
forest on high slopes. 
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Q@ - 111 = B: 


Sah & 
20 - 75% Spruce = Fir, belence Pine. 


a5 expleined under "Sylviculturel Chi recteristics" 

these types represent phase. in the tronsition froa 
fire-regenerated pine to the elinetic Spruce, Fir type. 
Consequer tly it is to be cxpected that the spruce content 

of each stend verivs within the arbitrary 25% co 1position 
class, In actus] fact the varietion of the Pine content 

is frou A5i'= LO%, Bolecs te fairly constant, not exceeding 
10% and falling es loi. as 2. again indicating lack of suit- 
able environuent for its growth. D. Fir occurs ir. ‘small 
Quantities. ost of these mixture types lic in the 1V height 
cless for although individual spruce trees attein 100! the 
pine averuge of 65! is sufficient to reduce the overall 
figure, ivorage diaucters of these types center around [2,8t 
DBH, @ figure agein attributable to spruce since pine ‘grows 
to smaller sizes. 


The pine in these types shows signs of decadance es the stand 
approaches & iore purely spruce content, the rotation age of 
pine appearing to be 200 yeers. Diameters in this species 
seldom exceed 15" UBH, whereas spruce up to 24" DBH, is 
found. Pine is also concentrated in the larger sizes of its 
dianster classes since no reproduction is taking plece. Thus 
in the R-1V-C class pine steus under 9" account “only for &% 
of the total pine volun. 


Pine content was also accounted for in soms cases by topo- 
graphic factors. Coutherly slopes produce greater pine con- 
tent at the upper margin cf the type. The persistence of the 
species, aftcr fire howcver, is the najor determinant of its 
presence in Q - types. 


This is a less nature condition of Q-1V types. The pine 
content is fairly high 44% and the balence consists of spruce. 
Very snall quantities of fir are present. The average ege 

is 170 years indicating that it nay teke 200 years for the 
transition fron pine to spruce to take effect. Diameters 

were snall scldom exceeding 15" DBH. The average dianster 

is 11.5" DBH. Average height growth does not exceed 50!, 
Regeneration again consists almost entinely of balséa. 
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26 = 50% Spruco, Fir, Balanco Pinc. 


Q tiro0s rovresont en carlior phasc of the natural cyclo 
producing R typos, and arc also unstable nixturo tYPOSe 
Pino content variod from 56% - 66% illustrating tho 
latitude causod by arbitrary clessifteation. Avorage 
height is lower in Q-IV-C typo than in the R-IV-C type 
increasing to 71' in Q-IV-B after death of the pine,and 
thus lessening its diminishing influence. Diameters in 
Q tyoes were also small not exceeding 21" DBH, and 
averaging 12" DBH. Larger diameters were accounted for 
by the mature pine trees. However, a greater proportion 
of the volume is accounted for by the smaller pine 
diameters which reverses the condition attained by later 
phase R- types. In the Q-IV-C type for example, almost 
50% of the total pine volume is made up from diameters 
9" DBH, and less. Balsam content averages 7% and al- 
though the regencration of this species makes up almost 
the entire young growth, its quantity is noticeably 


.less averaging 800 plants to the acre. A larger per- 


centage of the 640 stems in the stand consists of 
of pine trees of smaller diameters. 


This represents yet an earlier condition of the succes- 
sion cycle, Pine content in the Q — III — B type rises 
it Ly the near maximum for the cover-type class. In 
actual fact the 17% Spruce volume is made up of trees 
growing in draws and moist locations which escaped the 
fire and remain to provide a nucleus for the future 
spruce crope Diameters are small in all species, not 
exceeding 15" DBH. The avorage ago is 160 years, 
accounted for principally by pine. The average height 
does not exceed 50'. At this stage the pine is showing 
decadence at the termination of its natural life and 
elso through its inability to free itself from the 
heavy competition of its fellows. Such stands appear 
near derelict from the sylvicultural point of view. 

The logging chance is nil. 


(76% or more Pine by volume) 


This is an immature pine type. A very few pure mature 
pine types occur in the Dutch Creek Area, but their 
survival as such is the exception rather than the rule 
(See Sylvicultural Conditions). 


This class included growth conditions ranging from 
fairly recently established yours pine stands to stands 
about to disintegrate and allow spruce to take over. 
The reason for this is to be found in the compara- 
tively small height increment found in pure pine 

stands of this condition, since average height does 

not exceed 50! and appears to remain close to that 
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part of the stands life, Subsequent opening-up and the intrusion of spruce 
may have some effect on this increnent. Dense young fire-regenerated stands 
60-75 ycars old give an appearence of virility vhich in the course of 50 years 
alternates to @ condition where one-third of the original 2000 stems per ecre 
remain and the stard gives ar appearance of stagnation, Dianeters do. rot 
excecd 12" DBH, and 90% of the stexs lic below 9", Their appearance is sickly 
and spindly and they support small crown which do not seem to benefit from 
subsequent thinning, 


This evidence bears out the supposition that there are few 
natural pine sites in the Dutch Creek Area and that the clinatic type is spruce. 
Since pine types are important only in what they will give place to, their 
poor condition and rapid decadence is a fortunate rather than an unfortunate 
charecteristic of the species. 
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Rabo Stand Measurement 
Srsclss S.P.a:1 Av. DIAMETER av. Height 
sw 97 
390 14.4 86 
PL 
Fb iL 
S=-V=C 
350 14.2 88 
sw 8? 
Pl 10 
Fo ss) 
S=V¥=3 
sw 04 220 14.3 84 
Pl £ 
Fo 1 


1 Total stems 4" and up 
2 Merchantable trees over 10" only. 


Age 


260 


270 


275 
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7-9 NO =12 13 = 15 16 - 18 19 = 21 22 - 24 24" MBM 

2180 9185 8250 10655 3170 715 445 34.6 34,600 
85 255 150 25 490 
265 95 i) 320 


495 8400 106553170 il PE 94405 35.4 35,410 





800 3050 5860 5815 5060 1210 = 1680 23.5 23,475 
300 1010 785 475 2.6 2,570 
400 200 200 28 800 
Oa) 0,00 OE a 2, eee ee nn cnn ne cx paLEaaastISEEREESEACNNST SURE SEEMS ER 
1500 4260 6845 6290 5060 1210 _1680 26.9 26,845 
585 2085 2675 5380 2890 665 14.3 14.280 
100 160 400 27 ” 660 
65 155 02 220 


50 2340 2835 5380 3290 665 15.2 15,160 





STAND _ TABLE 


s-1V-C Stand Measurement 








SHS .£ S-PeAe Av. Diameter Av. HEIGHT Age 7-9 lo ag 3-15 16-18 19-22 22 - 24 24"- MFER Totals 
590 12,2 72 200 
oa = 1930 4450 5880 5105 1865 736 565 20.5 20 ,530 
= ‘ 240 530 175 .9 945 
= z 290 20 60 .6 560 
S = lv- B 
350 12.6 70 240 
ai = 1025 2530 3120 1820 1280 610 10.4 10,385 
= ef 525 690 750 370 2.5 2,555 
Fb ? 560 270 E pO ek SO ER 
2110 3490 3950 2190 1280 610 13.6 a) 
S-lil-B 
460 80 
sw 80 a 7 ; 1475 1860 1800 1300 604 6,435 
bis 4 365 350 .7 715 
be uh 775 150 29 925 





ao it- 5 Stand Measurexent 





Species & S.P.A. Av. Diameter Av. Height Age 7-9 10 - 18 13-15 16-18 19 = 21 22 = 24 24 & Up Total MEM 
420 11.6 69 195 
ee = 1250 2105 1310 1860 390 340 g255 7.3 
Pl 40 
Fb 7 
R-l1ll1-<B8 
350 1.5 48 170 








R-vV-cC 
Stand Measurement 
SPECIES % S.P.A. Av. Diameter Av. Height 
342 13.0 93 
SW 61 
Pl 33 
Fb 6 
R-V=-B 
195 13.2 85 
Sw 64 
Pl 25 
¥b 11 
R-1V-C 
310 Lee 75 
sw 62 
Pl 36 
Fb 2 


Age_ 


220 


250 





7-9 10-12 13 = 15 16 - 18 10 = 21 22 - 24 24 & Bp Total MEM 
430 1550 1140 4760 3760 1330 12,970 13.0 
1320 4486 4380 10,180 10.2 
740 660 1,400 1.4 
2490 6690 9520 4760 3760 1330 24,550 24.6 
350 1320 2965 3240 1880 1485 11,240 11.2 








STAND _ TABLE 


RP-1v-B 
Stand Measurement 
Species _%_ S.P.A. Av. Diameter Av, Height _Age_ 7-9 10 - 12 13 - 15 16 - 18 19 = 21 22-2 24 & Up Total MFEM 
620 11.5 63 205 
sw 9 170 450 900 1520 1.5 
Pl 85 6760 6240 1760 580 15340 15.4 
Fb 6 790 330 1112 lel 
7720 7020 1760 580 900 17,980 18.0 
Pelll-a 
768 10.1 51 150 
sw 10 160 130 290 3 
Pl 83 1870 620 2490 2.5 
5) ? 170 2 
2200 750 2950 3.0 





STAND __ TABLE 











quate Ee Sy 
Bay ee SPA.  _Av. Diameter _Av. Height Age 7a 10-1 13 - 15 16 - 18 lg = 21 22 - 24 24 &Up. _Total MFEM 
680 12.0 64 105 
iz a 9610 966 
Pl 55 
Fb 6 
go i1v- 58 
540 Liat 71 195 
sw 30 
Pl 63 
Fb ? 
-111-B 
g= = 
420 11.5 48 160 
sw 17 650 1640 peek 
Pl 73 7125 2780 185 10090 
Fb 10 900 550 1450 


8675 4970 185 





Io 


140 
175 
210 
255 
300 
355 
405 
475 
520 
610 
685 
765 
850 
950 
1050 
1160 


1280 
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DENSITY _ TABLE 


ee RVERG SDR TER 
SPA Seo) 1G A ee ee, 
25 A oO ea Mr ee hy A 
50 A A A A B B B 
75 ee ke We B 
100 A B Bo ce eee 0 
125 fo Me oS) coe C 
150 clUC ic ire age C 
175 ee C C ¢ C 4 
200 gc 6 Sey ct : 
225 e oe ee Melt ees aT D 
275 cl€lUC« bi, > oly eee : 
325 GOD De oD 6 Pies a) : 
500 D OD Ow! gp Dae o ee! 7 
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= Average distance between trecs 
= Average dianeter 


Fr ao & 


x 100 = percent stocking. 
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AEPSPOEEN DIX. 2 


DUTCH CREEK AREA 


SUMMARY  SHExT 


Eee es eee et PROTECTION UNMERCHANTABLE MEACHANTABLE 
Sareeparba Burned Area overren Area Totel areé Spruce Pine Balsam Tutel ~FBM__Ac FaM grr) ca 
Vicary 4,128 188 3u7 4,633 45,779, 65u 11,324,uU95 2,111, 365 60,215,610 -- 27,552,688 3z, 662,922 
South Racehorse 9,405 2,713 466 14,084 79,878,695 44,571,420 7,254,515 121,702,620 14,215,225 55,678,276 61,612,019 
North Racehorse 9,477 = 42 9,519 88,105, 280 29,057,205 8, 216,215 125,478,700 ©,25905 G6 60,429,042 68,725,693 
East Dutch 2,872 -- 333 1,205 158,927,760 4y ,8237,500 10,915,165 219,680,425 17,+56,44U lasu 90,928,702 111,285,282 
West Dutoh 11.482 2k 262 11,745 144,889,100 26,566, 330 9,991,850 191,247,280 06,212,825 3122 43,050,993 2,182,462 
Total 48,874 2,901 1,411 517,580,485 181,356,550 29,589,6luU 104,188,565 6345 277,659,701 
Total Area 54,186 a-res Total Volume 728,526,645 FBal Merchentaple 


Volume 256,678,379 

















VICARY = 4,635 ac. enieenk es AREA SHEET N. RACEHORSE 
Type No. No. Dots acres Fee Type No. No. Dots ice: gece Type No. No. Dots anette. ated 
vou 962 #16 978 15 12 30 #1 31 12 ll 28 #1 29 
e i4 235 43s 16 a72 #20 892 rr 14 295 46 301 
5 134 335 45 338 17 238 7 2 72 13 1108 #23 1131 
Ns g004) 250 44 = 254 1B 552 fll 563 “ 902 #20 922 
5 1504 #25 1529 19 77 192 #4 196 15 116 255 #5 266 
6 74 1s5 0s #3 188 20 64 160 #3 «163 16 _ 540 fll = S51 
7 45 113s 2 115 21 20 50 #1 51 17 137 342 #7 = SAO 
8 22 55 OAL 56 22 36 90 ei aeaos 18 83 210 fH 214 
9 113 284 = #5 289 23 101 253 #5 258 19 92 230 45 = 235 
lo 8 20 20 24 7 1180 #27 207 20 10 25 #1 26 
55 1320 #2 (FA 25 874 x22 896 21 32 80 #2 82 
12 27 eh Ft 69 26 43 108 #2 120 22 eu 28 fl 29 
13 26 65 fl 66 27 45 112 #2 114 23 49 123 #3 126 
14 32 80 Al 81 28 496 #10 506 24 73 183 $4 187 
15 17 42 42 29 84 212 sa eis 25 31 78 #2 80 
16 40 100s 2 102 30 122 305 #6 Sill 26 98 247 #5 «252 
17 21 52 52 31 142 356 #7 =: 363 27 28 ” #2 72 
18 13 32 32 32 43 108 re 120 23 5C 75 #2 77 
4,564 71 49683 an 272 41g 790 29 30 75 FEY 
68 70 Pre ee) 30 712 714726 
S. RACEHORSE 14,854 ac. 1076 #27 1103 31 744 #15 759 
% 154 385 #8 393 32 111 278 #6 284 
1 37 92 #2 94 37 1 28 1 29 33 14 35 #1 S65 
2 1564 #11 575 14,533 14,034 34 700 7142s 714 
3 38 95 «#2 97 35 74 185 t4 189 
4 1s 45 #1 46 E. DUTCH 36 87 222 #5 227 
5 98 245 $5 250 naubete 37 56 140 -#3 143 
6 13 32. fl 33 1 . 38 102 259 #5 264 
7 25 62 Al 63 2 86 . 215 #4 = -219 39 55 138 #3 (14k 
8 eso 419 ~©=—- 899 3. 71 i 177 fo 183 58 145 43 | 
| 200 4 #48 41 ites 














N.__RACEHORSE W. DUTCH 
Type Res No. Dots eet pa Type No. Noe Dots ptcse ne tee 
ak 98 245 #8 253 i 632 #12 644 
2 37 92 #4 96 2 22 55 #1 56 
3 60 150 #5 154 3 25 62 fl 63 
4 36 90 #4 94 4 522 f10 532 
5 147 368 #13381 5 582 fl2 594 
6 72 180 #8 188 6 48 120 #2 122 
7 16 40 #2 42 7 Missing 300 
8 190 475 #20 495 8 554 #9 $63 
9 21 53 #2 So 9 566 713. «(45:79 
10 F 153 382 #l2 394 10 102 255 #5 260 
18. FE 142 355 #9 Bes n 4784 #94 4878 
12 46 115 #4 puk:) 12 73 183 4 187 
13 3669 #121 3790 13 25 62 #2 64 
14 95 238 #9 247 14 1s 295 #6 301 
15 47 117 ft 121 15 760 #15 9-775 
16 120 300 #12 312 16 488 #10 498 
17 58 145 #6 151 17 aA, 110 72 12 
18 F156 390 #12 «402 1s 157 492 #10 508 
19 77 192 #8 200 19 26 65 #2. 67 
20 74 185 #8 193 20 15 38 #1 39 
21 48 120 £4 124 21 128 220 #4 22 
22 v2) 195 48 203 22 41 105 #2 107 
23 167 417 #16 433 23 ah, 110 #2 12 
24 624 $24 648 24 65 163 #3 166 
25 23 58 #2 60 11223 (1174S 





AVPEE BaNelexs Te 


COMPILATION SHEET 
BLOCK VICARY 4,763 ac. 








Per Acre Totesl Stend > 
Type No. Type Symbol Area Spruce Pine Balsam Spruce Pine Belsam Total Classification Merchantable 
iL S-lv-C 978 20,530 945 560 20,0%b, 24U 924,210 547,680 21,550,220 M 14,072,200 
2 Q-1V-8 288 4,945 “10,690 1, 24u 1,424,160. Z,u78, 720 (267,120 4,86U,000 M 1,540,62u 
3 P-111-A 238 290 24490 170 98,020 841, 620 57,460 997, 100 1 
4 R-1V-B 254 7, 255 5,465 920 1,842,770 1,288,11U £26,220 3,467,100 M 1,476,985 
5 >-1V-B 1,529 10, 285 2, 335 910 1b,876,665 2,670,215 1,291,290 20,840,240 M 12,274,927 
6 Burn 188 B 
7 S-1V-C 115 20,620 945 560 2,260,950 108,675 64,400 2,524,025 M 1,654, 702 
8 S-1V-C 56 20,520 945 560 1,149,680 52,920 21,260 1,223,960 M 805 , 802 
9 S-111-B 289 6,425 — 715 925 1,859,715 2U6, 625 267,225 2,233,675 1 
10 PAA CAS 20 1 
oh ie RATA A 124 B 
as Pee Spe 69 ! B 
13 P-111-A 66 290 2,490 170 19,140 164, 240 11,220 194, 70U 2 
14 Po1li=A el - 290 2,490 2h) 22,490 201, 690 13,770 228,950 1 
15 R-1V-B 42 7, 255 5,465 920 204,710 229,520 | 29 ,V6U 572, 30U M 244, 226 
16 Re1V-8 102 7,255 5,465 -98u 740,010 657,420 94,960 1,592, uu M 592,120 
ahve ie Sat 52 Be 
18 Nu NS Py Ee i) BP 
ro eee 4,633 i 45,779, 660 11,324,095 3,111,665 60,215,610 32,662,922 


Timber 4,128 
Burn «188 
Barren __307 








BLOCK SOUTH RACEHORSE 14,084 


Type No. 


aywnnr w WF 


sod 
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~ 


HH 
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Type Symbol 
S-1V-B 
Pelll-A 
Burn 
Burn ~ 
Q-1V-C 
Burn 
S-1V-B 
R-1V-B 
S-1V-B 
AA a 
Lint wD EAN 
Pe-1lll-A 
Pe1ll-A 
P-1V=B 
Burn 
S-V-B 
Pe-111-A 
Burn 
R-1V-C 
Pell1l-A 
R-1V-C 
Q-1V-B 
Q-1V-3 
S-V-C 
R-111-B 
R-1V=3 
R-1V-C 
S-111-B 
S-1V-B . 
R-V-B 
R-1V-C 


Rel V-B 


Burn 


Area 
94 
575 
97 
46 
250 
33 
63 
899 
204 
36 


229 
69 


126 
3,102 
892 
563 


196 
162 


Per acre 
Spruce Pine 
10,385 2,409 

290 2,490 
9,610 12,650 
10, 385 2,335 
7,255 5,465 
10, 385 Reco 
290 2,490 
290 2,490 
1,520 15, 340 
14,280 660 
290 2,490 
12,295 7,120 
290 2,490 
12,295 7,120 
4,945 10,690 
4,945 10,690 
23,475 2,570 
5,260 6,120 
7,205 5,465 
12,295 7,220 
6,435 715 
10, 285 2, 335 
11,240 4,270 
12,295 7,12U 
7,255 5,465 


Balsem 
910 
170 


8, 204, 150 


COMPILATION SHEET 


Spruce 
976,190 
166, 750 


2,402,500 


654, 255 
6,522, 245 
2,118,540 


20,010 


36,540 
597, 36U 


442,680 
258,680 


6,922,085 
56,840 
2,004,085 
252,195 
454,940 
6,056,550 
1,088, 820 
6,500,480 
2,827,850 
107, 850 
1,182,890 
5,687,440 
2,655,720 
2,256, 305 


(543,950 


Total 


Pine 
219,490 
1,421,750 


3,412,500 


147,105 
4,912,025 
476, 340 


171,810 
213,740 
6,028,620 


20,460 
2, 221,80 


4,V0U8,560 
488,040 
1,160,560 
545,190 
983,480 
663,060 
1,059,840 
4,896,640 
1,627,600 
78,650 
266,190 
2,160,620 
1,537,920 
1,699,615 


Stana 
Balsam 


85,540 
97,750 


347,500 


57,330 
826,070 
185,640 


11,730 
21,220 
440,160 


6,820 
151,640 


275,870 
23, 220 
79,870 
63,240 

114,080 

206 ,400 
272, 240 
833, 280 
112, 700 

101,750 

103, 740 
958,870 
105, 840 
289, 220 


AS Ne fey a 





Totel 
1,281,220 
1,696,250 


6,162,500 


858,690 
12,271, 350 
2,780,520 


203,550 
371,700 
7,066,14U 


469,960 
2,621,400 


11, 206,515 
578,200 
3,244,515 
860,625 
1,552,500 
6,926,010 
2,421,900 
12,230,400 
4,578,150 
888, 250 
1,553, 820 










Classification Merchentable 







M 754,627 

: 

B 

B 

M 2,384,694 

B 

M 505,951 

M 5,227,616 

M 1,637,715 

BP 

BP 

Zz 

1 

MP 

B 

M 370,183 

1 

B 

M 5,625,663 

ul 

M 1,628,729 

M 272, 810 

M 49,242 

M 5,443, 836 

1B 

M 5,210,150 

M 2,298,256 

1 a 

MP SAN falta on 

M 76,762 
yn 3,249 








BLOCK NORTH RACEHORSE 


Type No. 


OoOmMmWA TD Pw Ww eH 


10 


TOTAL 


Timper 


Burn 
Barron 


TOTAL 


Type Symbol 
Pelllea 
P-111-A 
R-1V-B 
P-1117A 
R-1V-3 
S-1V-C 
Cee FX 
Q-1V-B 
R-1V-B 
Q-111-B 
Q-1V-B 
Se1V-3 
S-1¥-B 
Q-1V=3B 
R-1V-B 
S-1V-C 
P-111-A 
S=iViC 
R-1V-B 
Q-1V-B 
R-1V-=B 
Q-111-B 
S-111-B 
S-V-B 
Q-1V=B 


9,477 


42 


9,519 


9,519 ac, 
Per acre Total Stand 
area Spruce Pine Balsam Spruce Pine Balsem Total Clessificetion mercnent 
253 290 2,490 170 73,270 629,970 42,010 746, 250 1 
96 290 2,490 170 27,840 229,040 16,220 283, 200 1 
154 7,255 5,465 920 117,270 841,610 142, 220 2,102,100 M 895,495 
94 290 2,490 170 27,260 224,060 15,980 277,300 1 
281 7,255 5,465 930 2,764,155 2,082,165 254,220 65,200,650 M 2,215,498 
188 20,520 945 560 3,859,640 177,660 105,280 4,142,580 M 2,705,118 
42 B 
495 4,945 10,690 1,240 2,447,775 5,291,550 613,800 8, 253,125 M 2,647,942 
55 7,255 5,465 920 299,025 200,575 51,150 750,750 M 219,841 
294 2,290 10,090 1,450 902,260 2,975,460 571,200 5,449,020 “i 
264 44945 10,690 1,240 1,799,980 2,891,160 451,260 6,142,500 M 1,947,172 
119 10, 385 2,335 910 1, 235,415 277, 865 1Uu8,290 1,621,970 M 955,258 
3,790 10, 385 2,235 910 29,259,150 8,849,650 2,448,900 51,657,700 M 30,942,962 
247 4,945 10,690 1, 240 1, 221,415 2,640,430 206,280 4,168,125 M 1,321,297 
121 7,255 5,465 930 877,855 661, 265 112,530 1,651,650 M 702,624 
312 20,520 945 560 6,405, 260 294,840 174,720 6,874,920 M 4,489,210 
151 290 2,490 170 43,790 375,990 25,670 445,450 z 
402 23,475 2,570 800 9,426,950 1,032,140 321,600 10,791,690 M 8,482,276 
200 7,255 5,465 920 1,451,000 1,093,000 186,000 2,720,0U0 M 1,162,980 
193 4,945 10,690 1,240 954, 385 Z,062,170 229,320 2,256,875 M 1,022,427 
124 7,255 5,465 930 899,620 677,660 115,220 1,692,600 M 721,048 
203 2,290 10,090 1,450 464,870 2,048,270 294,250 2,807,490 1P 
423 6,435 715 925 2, 786,355 309,595 400,525 2,496,475 1p 
648 14,280 660 220 9,253,440 427,680 142,560 9,822,680 ait 7,872,271 
60 4,945 10,690 1,240 296, 70U 641,400 74,400 1,012,500 M 320,963 
9,519 88,105,280 39,057,205 8,316,215 125,478,700 68,725,693 
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(Pell 





Type Symbol 
Missing 
Pe-l1ll-A 
S-1V-B 
S-1V-C 
Q-1V-0" 
Q-1V-C 
Pelll-A 
ALANA 
R-1V-B 
S-1V-=B 
AOA A 
R-1V-B 
S-V=C 
S-111-B 
P-1V=B 
S-V-C 
R-1V-C 
S-111<-8 
S-111-B 
PEN A 
S-1V-B 
AMIN 
S-1V-B 
Q=111-8 
R-111-B 
R-1V-C 
Pelll-A 
R-1V-B 
P-111-A 
S-V=B 
Q-1V=B 
S-1V-B 
AA A 
R-1V-B 






14,205 acres, 


area 


Per 


opruce 


290 
10, 205 
20,530 

9,610 
9,610 
290 


7,255 
10, 385 


7,255 
23,475 
6,425 
1,520 
23,475 
12,295 
6,425 
6,425 


10, 385 


10, 385 
2,290 
5,260 

12, 295 

290 
7,255 
290 

14, 240 
4,945 

10, 385 


7,255 
290 
5,260 


Acre 


Pine 


2,490 
2,335 
945 
12,650 
12,650 
2,490 


5,465 
2, 235 


5,465 
2,570 
715 
15,340 
2,570 
7,120 
715 
715 


2,336 


2,335 
10,089 
5,120 
7,120 
2,490 
5,465 
2,490 
660 
1u,690 


COMPILATION SHEET 


Balsam 





Total 


Spruce 


62,510 
1,900,455 
49,148,820 
1,124,270 
1,009,050 
4U, 890 


2,394,150 
2,907, 800 


2,183, 755 
26,550, 225 
5,933,070 

295, 200 
12,934, 725 
4,290,955 
1,277,090 
1,612, 225 


851,570 


1,308,510 
428, 220 
420, 800 

2,098, 340 

20,880 
558, 636 
22,330 

10,367, 280 

3,753, 255 

2,949, 340 


©, 180,070 


@ 


ba, 810 a . 


Stand 
Pine 


545,210 
427, 205 
2,262, 330 
1,597,050 
1,432, 25uU 
251,090 


1, 0U2,45U 
652,800 


1,644,965 
2,906,670 
659,220 
2,988,4U0 
1,416,070 
2,484,880 
152, 01uU 
168,025 


191,470 


294,210 
1,886,643 


409,600 


1,794, 240 
179,280 


420, 806 © 


TAPES de) 
479,160 


8,113, 710 


662,140 





166,520 


Total 


0<0,U5DU 
2,494, 290 


1,240,640 52,751,790 


162,630 
145,950 
23,970 


Zu0, 9UU 
204, 8uuU 


279,920 


2,884,050 
2,588, 250 
415,950 


+,504,500 
2,816,400 


4,108,650 


904,800 2,261,695 


852,850 
291,2u0 


7,445,150 
4,674, 800 


440,800 14, 791,595 


171,010 


197,950 
217, 275 


74,620 


114,660 
271,150 
lub, 600 
122,480 
12,240 
71,610 
13,090 


6,946, 845 
1,728,050 
1,897,625 


1,117,660 


1,727,280 — 
2,586,023 


926,000 
5,016,060 
212,400 
1,051,v50 
227,150 


359,720 12,006,160 
941,160 12,808,125 


ot Nee et 3 agli =e \ ee 
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24,446,925 
1,116,147 
1,001,672 


2,247, 860 
1,750, 206 
23,864,296 


11,626,198 
3,487,219 


693,252 


1,021,549 


2,518,082 
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BLOCK EsST DUTCH 


Per 


Acre 


Total Stand 
Type No. Type Symbol aree Spruce Pine Balsam Spruce Pine Belsam ‘total Clessification Merchantable 
Brought Forw:rd: 12,224 
40 Pelll-A 148 290 2,490 170 42,920 268,520 25,160 456,600 1P 
41 a aa, 105 BP 
42 S-111-B 474 6,425 715 925 3,050,190 338,91U 438,450 2,827,550 + 
43 S-1V-B 467 10, 345 2,335 910 4,849,795 1,090,445 424,970 6,265,210 M 3,749,102 
44 R-1V-B 687 7,255 5,465 920 4,984,185 3,754,455 638,910 9,277,550 M 3,994,858 
TOTAL 14, 205 158,927, 760 49,837,500 10,915, 165219, 680,425 111,285, 283 








BLOCK WEST DUTCH 11,745 ae. 


Type _No. Type Symbol 
S-111-3 
P1v-3 
Plli-a 
S-v=c 
“S-V-D 
@1V-B 
S-1V-8 
S-V-C 
S-V-B 
@1l1-3 
S-1V-B 
P-1V-B 
k-1V¢B 
R-111-B 
s-V-C 
Q-1V=B 
EAU AA 
R-1V-B 
$-111-B 
PA ew 
S-1V=B 
S-111-B 
PR GaR 
S-111-B 
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Total 





COMPILATION SHEET 


Balsam 
925 


1,120 
170 
800 
320 

1,240 
910 
800 
220 

1,450 
910 

1,120 
930 

1,320 
800 

1,240 


930 
925 


910 
925 


925 


Spruce 
4,144,140 
85,120 
18,270 
12,488,700 
20,552,400 
603,290 
3,115,500 
13,216,425 
8,268,120 
595,400 
50,658,030 
284,240 
464,320 
1,583,260 
18,193,125 
2,462,610 


3,642,010 
431,145 


2,326,240 
688 ,545 


1,068, 210 
144,88 9,100 


Total 
Pine 
460, 460 
859 ,040 
156,870 
1,367,240 
291,060 





1,304,180 

700 ,500 
1,446,910 

382,140 
2,623,400 
11,390,130 
2,868 ,580 

349, 760 
1,541,120 
1,991,750 
5,323,620 


2,743,430 
47,905 


523,040 
76,505 


118,690 
36 ,566 , 330 


Stand 


Balsam 


595, 700 
62,720 
10,710 

425,600 

190,080 

151,280 

273,000 

450 ,400 

127,380 

377,000 

4,438,980 

209 ,440 
59 ,520 

397,320 

620,000 

617,520 


466,860 
61,975 


203 ,840 
98,975 


153,550 
9,991,850 


Total 
5,200 ,300 
1,006,880 
185,850 
14,281,540 
21,033,540 
2,058,750 
4,089,000 
15,113, 735 
8,777,640 
3,595,800 
66,487,140 
3,362,260 
873,600 
3,521,700 
20,804,875 
8,403,750 


6,852,300 
541,025 


3,053,120 
864,025 


1,540,450 
191,447,280 
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Classification Merchantable. 


11,225,259 
15,543,757 
652,640 


11,879,368 


39,160,902 


5,721,536 


82,183,462 
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APPENDIX Xx 


Standard Deviation 





By type 
ay 2 
Based on formula > = (M-m) 100 
/ M(n-1) 
§-V-C 
S-—No M m M—m (M—m ) 
32 26.5 26.4 Gel 0,01 
334 26.5 31.8 5.3 28.09 
15 26.5 Ped. alas 256 
ie 26.5 39.6 13.3 176.90 
19 26.5 26.5 0.0 0...00 
26 26.5 25.6 ree 1.00 
208.56 
5) 
Vg 
6.46 
6.46 x 100 
26.5 
3 = aug 
S-IV-C 
2 
S.No M m M—m (M-m) 
S235 23.1 6.3 £09 
8 28.6 one 27..0l 
16° Ziet 43 18.49 
17 2u uy 1.6 1,00 
ol 1 es 5.6 31.36 
1404 
TPs Si Ay ee B88) 2042 = 
23 lb 


S « 18% 
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S»-No 


36 
30 
26 
20 
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Average Error 


ely vee 


Euan nN 
do 
~~ 
Ont 
ON 





Sir A NDAD 


By Tally 
S<V=-C 
S=No. A B C 
32 2545 nie 
15 29.0 eile. 
19 20.2 32.8 
26 m 18.8 28.8 AL 
Men 2 Ge7 Ps 4 ek 
(M-m) ALD Teed 4.84 
22,88 4 19.76 bs blade 
S-IV-C 
S-No. A B C 
8 25 0d cpp 
16 32.3 2a a0 
hy, 19.0 31.7 22.0 
24, 18.6 17,0 
20 m 11.9 1845 pie. 
Men 5 7.9 8.0 Lae 
(=m) 62,51 64,00 16.9 
186,06 - 


D iean % Deviation 
20,16 3,0 
Pasion AD 
26.5 27,8 
PLO Se ads) 

15,0 
2.29 3410 
a 
Lie 


Average Error 11, pe 





D ifean % Deviation 
28.6 10.0 
Avot 16.4 
2A 24k 
17.8 ae) 

Pg hy nig fey 

Tied 

57,86 37.9 
7.8 Average Error 18,6 





Error 
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sie 


Averege Error 7.4% 
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1 ek 
ANSI 
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Dutcu CREEK TIMBER 


-D~69.05 SQ. MI. 


AREA OUTLINE 





DUTCH CREEK AREA 
STAND MAP 


SGALE: 2 inches equols | mile. 
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